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your ‘‘SPHYG’’ 


TELLS THE 
CLINICAL STORY 


Dts is believing in the treatment of 
vascular hypertension. Your own sphyg- 
momanometer shows what Hepvisc can do 
in reducing blood pressure. 


Hepvisc is a synergistic combination of two 
useful hypotensive drugs; namely, hexani- 
trate of mannitol and viscum album extract. 
Clinical studies and also pharmacological 
tests on cats show substantial reductions of 
blood pressure with its use. 


oO 


Hypertensive headaches are relieved by 
Hepvisc. 


COMPOSITION 
Each tablet contains & 
mg. hexanitrate of 
mannitol and 50 mg, 
solid extract viscum al- 
bum. 

DOSAGE 
2 tablets three or four 
times daily as needed. 


Supplied in Bottles of 
50-500-1000 tablets. 


AVAILABLE AT ALL DRUG STORES 


Complete Literature and Professional Samples Sent upon Request 


ANGLO - FRENCH LABORATORIES, INC. 


75 VARICK STREET, NEW YORK 13, N. Y. 
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GOLD SALTS 


(AUROTHIOGLYCOLANILIDE) IMPLANTED SUBCUTANEOUSLY 


AND INTRAMUSCULARLY: 
MENT OF 6 CASES OF 


By H. M. 


ASSISTANT PROFESSOR OF 


Grorce H. 


SISTANT PROFESSOR OF PATHOLOGY 


ITS APPLICATION IN THE 
RHEUMATOID 


MARGOLIS 


FETTERMAN 
UNIVERSITY OF PITTSBURGH 


TREAT- 
ARTHRITIS 
M.D 
MEDICINI 


SCHOOL 


MEDICINE 


AND 


PAUI 
SSISTANT IN MEDICINI SI 
PITTSBURGH 


Lx partine nt of Medicine and the 


Dr. G. H. F.] of St. Marg 
Research Foundation of the 


Puis report describes our preliminary 
servations on the absorption of gold 
om pellets of a gold salt, Lauron 
wurothioglycolanilide implanted sub- 
itaneously and intramuscularly in rab- 
ts and our subsequent observations in 
cases of rheumatoid arthritis. 

The primary object of our studies was 

ascertain whether pellets of gold 
lts implanted subcutaneously or in- 
imuscularly could be effectively sub- 
tuted in chry sotherapy for repeated 
jections of aqueous or oily suspen- 
ms of gold. Specifically, it was the 

1 of the present investigation to de- 
mine the feasibility of utilizing a 
pot of gold in the treatment of rheu- 
itoid arthritis, which could be readily 
noved in the event that a toxic reac- 

1 developed; to determine whether 
planted pellets of gold would be 


MARGARET 


Arthritis Service 
aret Memorial Hospita l 


S. CapLan, M.D 
MEMORIAI 
PENNSYLVANIA 


AND MONTEFIORE HOSPITALS 


and Department of Pathology 
ind I the John C. Oliver Memorial 
Margaret Memorial Ho pit il 
whether 
absorption of gold would occur from 
such implanted pellets; and whether 
therapeutically effective results could 
be demonstrated clinically with this 
It is evident that if 
administration were 
safety of 
patient could be 
discomfort and inconven- 
weekly intramuscular injec- 
tions. Perhaps the absorption of thera- 
peutically effective amounts .of gold 
over long periods of time might be 
more even and continuous, a likely and 
simple means of extending the period 
of gold therapy so that the likelihood 
of clinical relapse might be reduced. 
Although our studies are as yet in 
many respects incomplete and are be- 
ing extended, we feel that the results 
(121) 


tolerated by the tissues loc ally; 


mode. of therapy. 


such a mode of 
it would increase the 
chrysotherapy. The 
spared the 


feasible 


ot 
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MARGOLIS, 
obtained thus far both in experimental 
in the study of 
6 patients with rheumatoid arthritis are 
sufficiently interesting and potentially 
significant to warrant publication of our 
that further 
observers, as well as 


studies on rabbits and 


present observations so 


study by other 
ourselves, may help to crystallize the 
practical advantages of this mode of 
chrysotherapy in rheumatoid arthritis. 

Since the introduction of gold ther- 
apy'’ for rheumatoid arthritis 20 years 
and the 
Forestier® 


ago pointed observations of 
indicating the striking effec- 
tiveness of chrysotherapy in this dis- 
various studies relating to the ef- 


tectiveness of gold salts in thousands of 


CASC, 


have 
Although results vary 
approximately 55% of the pa- 
may be 


cases of rheumatoid arthritis 
been published’. 
widely, 
tients expected to become 
symptom-free or notably relieved; ap- 
proximately 13% obtain complete re- 
missions for periods -ranging from 45 
to 78 months'. Controlled 
tions show that the results of chryso- 
rheumatoid 
actually referable t 
effect of gold’, 
Our own experience with chryso- 
therapy in several hundred cases of 
rheumatoid arthritis confirms 
that, in addition to other 
well accepted general measures of SYS- 
temic therapy, “chrysotherapy is supe- 
rior to any other treatment and is the 
only method which will markedly 
change the course of the disease in a 
significant percentage of patients.” 
The real drawback to the most wide- 
spread employment of gold therapy in 
rheumatoid arthritis has been the 
currence of reactions of varving devrees 
of seve rity in approximate ly 40% 
tients treated. Most of these 
are mild, but some 
approximately 0.4% they are 
fatal’. In some few reactions to 
gold may develop after administration 
of small amounts of the drug, 


investiga- 
therapy in arthritis are 
to the pharmacologic 


lench’s 
conclusions® 


OU- 


of pa 
reactions 
are serious and, in 
of cases, 


cases 


appar- 
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ently because of an inherent hypers 
tivity of the In the 
ot instances, actions are the 
result of the 
drug. 


individual. majority 


however, re 


cumulative action of thi 


This is especially true of cases 


with severe, protracted, o1 fatal reac 


tions. The most serious of these are gen 


eralized exfoliative dermatitis, agranu 


locytosis, purpura, acute hepatitis 


nephritis, and ne phrosis Various means 


have been suggested to reduce the in 
cidence of such reactions. As a result 
of the metabolic studies of Freyberg 
and his associates’ the dosage of gold 
which in earlie) vears: of chrysother 
apy was large, ranging from 100 to as 
much as 400 mg. of the gold salt at 


reduced. The 


majority of physicians with wide « 


each injection has been 


perience chrysotherapy now admin 
ister individual doses no larger than 50 
of the soluble 


approximately 50 ot 


gold salts con 
gold 


has reduced but 


mg. more 
taining 
Such lowered dosage 
not eliminated the incidence of 


Further me 


severe 
reactions. have be 
available with which we 
combat some effects of gold 
Boland, Headley Hench 
dicated the effectiveness of penicillin 
in the 


locytosis resulting from chrysotherapy 


ASUTCS 
come 
toxicity 
and have lt 


treatment of a case of agranu 
The effectiveness of British Anti-Lewis 
ite (BAL) for either 
controlling toxic reactions has also beer 
Despite these 


control of serious reac 


ameliorating Ol 
demonstrated?. distinct 
advances, the 
tions is still the most difficult and haras 
sing problem attending chrysotherapy 

In our own experience with patient 
presenting severe toxic effects of gold 
we have been especially impressed wit! 
the difficulty in the fact tha 
such patients must contend not onl 


inherent 


with the gold circulating in the plasm 
and that stored in the but als 
with depots of gold which remain 

It ha 
appeared to us unfortunate that a p 
tient contending with the 


tissues 
the sites of the original injection 


toxic elect 
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ld should at the same time have aration of the pellets. Those used for 
mitend with additional absorptic the initial studies in rabbits weighed 
the same metal from depots over 200 mg., approximately equivalent to 
hich we have, in the past, had no con- a human dose of 5 gm.; they measured 
lo try to develop practical means approximately 0.65 cm. in diameter by 
© elimination of gold salts from 0.3 cm. in thickness. The pellets used 
ots at the site of administration of | for implantation into patients weighed 


he drug, so that further absorption 850 to 865 mg. each; they measured 


om them could be entirely eliminated 1.15 cm. in diameter by 0.55 cm. in 

t reaction developed, seemed thickness. 

nently desirable. EXPERIMENTAL STUDIES IN KABBITS. 

it was with this goal in mind that Seven rabbits were used for implanta- 
ments with pellets of gold were tion of pellets of Lauron. In all in- 


undertaken. Since it was our intention stances, plasma gold determinations 


create a depot from which gold checked prior to implantation were 


4 


\verage concentrations of gold in 7 rabbits with intramuscularly implanted pellets 
of aurothioglvcolanilide (Lauron 


uld be absorbed slowly and over negative. Under intravenous pentothal 
long period of time, cur present anesthesia, the skin over the shoulder 
rvations relate to a relatively in- girdle on one side was shaven and pre- 
luble preparation of gold namely, pared with zephirin. Under aseptic 
wuron (aurothioglycolanilide).° The technique, a pellet of Lauron weighing 
llets were made by compression 200 mg. was implanted into the sub- 
the powdered salt of aurothiogly- stance of the subscapular muscle. Sev- 
anilide and sterilized by a high pres- eral catgut sutures were used to close 
re autoclave. The Lauron powder the muscle and skin. 
ed consisted of particles 5 to 10 micra Plasma gold determinations were per- 
diameter, representing a compound formed by the method of Block and 
th a melting point of 253 to 254 centi- Buchanan'. They were made daily for 
srees, containing 54.6% of gold. No 5 to 6 days following implantation of 
uding material was used in the prep- _ the pellets, then every 2 to 3 days, then 
* This material was supplied through the kindness of Dr. Lewenstein of Endo Products 
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about once weekly. Six rabbits were 
sacrificed or died of causes unrelated 
to the experiment from 17 to 68 days 
after the implantation of the pellets. As 
indicated in Fig. 1, 


curve followed a fairly constant pattern 
in all 7 rabbits. The plasma gold con- 
centration reached a peak of from 0.25 
mg. to 0.975 mg. per 100 cc. within the 


the plasma gold first 6 days following implantation of 


Fic. 2.—Photomicrograph, 150, showing, at upper edge, part of the thin membrane 
in rabbit muscle. The 


looseness ot the 
pheral to the membrane is well illustrated 


which encased a old pe llet connective tissue per 


Fic. 3.—Photomicrograph 150, showing part of thin membrane which enclosed a 
pellet which came to lie in subcutaneous tissue of rabbit. Crvstalline deposits of Lauron m 
he seen within the fibrous membrane 
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the pellets. Thereafter the plasma gold 
level gradually dropped to a concentra- 
tion varying between 0.075 mg. and 
().195 100 In 2 of the 7 


rabbits, however, plasma gold levels as 


mg. per oc. 


high as .175 and .15 mg. were obtained 


is long as 32 and 40 days after im- 


plantation, respectively. The average 
plasma gold level was 0.154 mg. 

One rabbit is still being observed 17 
nonths after implantation of the pellet. 


Plasma gold concentrations in this rab- 


bit have been maintained at between 
05 and .125 mg. per 100 ce. for 


ong as 380 days following implanta- 

Postmortem examination was done 
6 rabbits at 17, 22, 32, 40, 66, and 
lavs re spectively, after implantation 
the pellets. In one rabbit the pellet 
still found in the substance of the 
scle; in the other 5, the pellets were 
ing either under the muscle sheath, 
t the body 


overlying subcutaneous tissue. 


in 
In 


instances the pellet was found to be 


of the muscle, or 


sick 


ised in a semi-translucent envelope 
fibrous connective tissue from which 


Ww. indebted to Dr 
intation of the pellets. 


ire R 


James 


] 
of aurothioglvcolanilid 


Watson 


IM PELLETS OF GOLD SALTS 125 
the pellet could easily be shelled out 
when this envelope was incised (Figs. 


and 3). 


CLINICAL INVESTIGATION. Six pa- 
tients with rheumatoid arthritis, none 
of whom had previously received any 
type of gold therapy, were selected for 
implantation of pellets of Lauron®. In 
all instances control plasma gold de- 
terminations prior to implantation ot 


the pellets of Lauron were negative. 


Case Reports. Case 1. T. D., white male 
58, sufttered rheumatoid 
arthritis involving most of the joints which had 


age from an active 


r=) beut. pellet extruded 
trom. pellet extruded 


1 (T. D.) after subcutaneous and intramuscular 


auron 


ce Ve lope d abruptly 
suffered from bronchiectasis 
which had been present for many years. He 


} months previously. He 
also chronic 
presented marked stiffness and soreness of 
joints, synovial swelling of the hands, elbows, 
knees, and of the ankles. The 
sedimentation rate was accelerated to 24 mm. 
in 30 minutes and in 60 minutes 
Cutler Method): the blood count showed a 
hypochromic anemia; the urinalysis was nor- 
Roentgenograms of the hands, wrists, 
shoulders, and ankles revealed typical early 
rheumatoid changes. 

On March 13, 1948, 2 pellets of Lauron, 
each weighing 850 mg., were implanted sub- 
cutaneously 9 separate sites in the lower 


and edema 


96.5 


mal 


in 


and Dr. D. N. DiSilvio for the surgical 


e 
| A / 
\ | 
\ \ 
SV 
@ Pellet implonte 
tration of ld in Case 


1? MARGOLIS, 
ibdominal wall These 2 pelle ts were broken 
during the course of implantation. On March 
26, 1948, 2 additional pellets, each weighing 
S65 mg., were implanted subcutaneously in 
separate sites in the upper abdominal wall 


There was a continuous serous discharge from 


these sites with extrusion of fragments of 3 
pellets, 1 remaining intact. On May 3, 1948, 
+ more pellets, into each side. were 1m- 


planted into the substance of the sternal por- 
ion of the pectoralis major muscles. These 
incisions healed per primum and the pellets 
stayed intact. Approximately 4.3 gm. of gold 
remained in situ 

Phe treatment 


usual systemic measures of 


which included 2 blood transfusions of 500 
eat h and physiotherapy wer;re also em 
plove 
Pa) 
= 
= 
day 
@ Pellet implonted sut 
@ Pellet implanted 
Fic. 5.—Plasma concentration of gold in Case 
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til the 173rd day, at which time the 
level was 0.04 mg. The average plasma 
gold level was 0.068 mg. per 100 ce. 
The clinical improvement of this pa- 
tient occurred slowly but progressively 
in the course of the 5 months of obser- 
the 
hands, elbows, and knees largely sub- 


vation. The synovial swelling of 


sided, the ankle edema disappeared 
and the subjective stiffness and pain 
The 


sedimentation rate, however, remained 


were considerably ameliorated. 


about the same 


Case 5. 


h id 


duration 


femal ive 44 


rheumatoid arthritis of 4 vears 


white 


2 (S. L.) after subcutaneous implantation of 


pellets ot aurothioglvcolanilide Lauron 


There was an initial rise in the plas- 
ma gold concentration (Fig. 4) to .15 
for 2 days following implantation 

of the first 2 pellets, when the plasma 
gold level gradually fell to .04 mg. on 
the 12th day when 2 additional pellets 
were implanted subcutaneously. De- 
spite the extrusion of 3 of the 4 pellets, 
the plasma gold level remained be- 
tween .05 and .075 mg. Following im- 
plantation of 4 additional pellets intra- 
muscularly the plasma gold concentra- 
tion rose to .09 mg. and for the next 5 
days varied between .07 and .085 mg., 
finally being maintained at .075 mg. un- 


mg. 


There ioderate 
Swe lling it the 


atrophy of the 


Was 1 capsular and synovia 


finger joints and wrists, slight 


interosseous muscles of th 
hands, mild synovial swelling of the kne: 
stiffness of the 
swelling of the 
was 10 


shoulders, and tenderness an 
feet. The sedimentation rat 
mm. in 30 minutes; 19 


Cutler Method 


mm. in 6! 


minutes The blood cow 


and urinalysis 


were normal Roentgenogran 
of the hands revealed characteristic chang: 
of rheumatoid arthritis. On March 23, 1945 
1 pellets of Lauron, 2 into each site, wet 


implanted into the subcutaneous tissue 
the lower abdominal wall. Three of the pe Ie 
contained 850 mg. of Lauron, the fourth, 8¢ 
On April 7, 1948, 4 additional pellet 


each containing 865 mg. of Lauron, 2 pelle 


mg 


at each site, were implanted at 2 separa 


tl 
Vv 
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ites into the subcutaneous tissues of the 
Ipper ibdomen. There was persistent serous 
lrainage trom the 2 sites of implantation in 

lower abdomen, and | pellet was extruded 
1 pieces, following which the incisions 
ealed. The 4 pellets in the upper abdomen 
mained intact, the incisions healing promptly. 
The 7 pe llets remaining in situ totaled approx- 
ately 6.0 gm 

\s indicated in Fig. 5, there were 


narked fluctuations in the plasma gold 
oncentration following implantation of 


the first 4 pellets of Lauron with levels 


is high as .10 and .125 mg. per 100 ce. 
nm the 3rd and 7th days and as low as 
05 mg. on the 2nd, 4th, and 13th days 
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plantation of Lauron, it was 2 mm. in 


30 minutes, 5 mm. in 60 minutes ( Cut- 
ler Method). The blood count and 
urinalysis remained normal. 


Case 3. O. E., white male, age 55, had 
chronic rheumatoid arthritis of 1% years’ dura- 
tion. There were characteristic ‘rheumatoid 
changes with synovial swelling in the hands 
knees, and ankles, as well as limitation oi 
motion in both shoulders. The sedimentation 
rate was 10 mm. in 30 minutes; 18 mm. in 
60 minutes (Cutler Method). The blood count 
and urinalysis were normal. Roentgenograms 
of the hands showed typical rheumatoid 
arthritic changes 

On April 12, 1948, 6 pellets of Lauron 


Case 3—O. € 


@ Pellet implanted subcutaneously 
@ Pellet implanted intromus 
6.—Plasma concentration of gold in Case 


t extruded 


3} (O. E.) after intramuscular implantation of 


pellets of aurothioglycolanilide (Lauron 


lowing implantation. After implan- 
tion of 4 additional pellets the plasma 
d concentration rose to .15 mg. and 
ried thereafter between .065 and 
75 mg. The average plasma gold 
el was 0.069 mg. 
The patient showed striking progres- 
improvement, both subjectively 
| objectively. The pain and synovial 
lling subsided completely and the 
ge of motion in the joints returned 
normal. The sedimentation rate par- 
led the clinical improvement; on 
tember 16, 1948, 6 months after im- 


865 mg. each, totaling 5.19 gm. in all, were 
implanted into the substance of the internal 
oblique muscle in the right flank. Serous 
drainage from the wound persisted until July 
2, 1948, when the incision closed completely 
rhe pellets remained intact at the site of 
implantation until July 21 (100 days following 
implantation) when one corner of the in- 
cision opened and fragments of a pellet were 
extruded. Thereupon the incision again 
closed. The remaining pellets totaled ap- 
proximately 4.3 gm. 


Following implantation of the pellets 
of Lauron the plasma gold concentra- 
tion ranged from .0375 to .10 mg. per 
100 cc., but in general tended to re- 
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main between .05 and .075 mg. tor the 
period ot observation of 137 days. (Fig 
6.) The average plasma goid tevel was 
0.063 mg. 

there has been striking and progres 
sive improvement in the arthritis, the 
swelling has largely subsided, the joints 
Hexible, and the 
pain has diminished. The blood count 
to be 
normal, and the sedimentation rate on 
June 4, 1948, was 7 mm. in 30 minutes; 
15 mm. in 60 minutes (Cutler Method 

\lore recently, 3 additional patients 
with rheumatoid arthritis had pellets of 
Lauron implanted intramuscularly into 


have become more 


and urinalysis have continued 


the substance of the internal oblique 
As the 
first group, control plasma gold deter- 
minations prior to implantation of the 
pellets were negative. 


and transversalis muscles. in 


The operative technique in the more 
\ right 
oblique lank incision was made and 


recent 3 cases was as follows: 
carried through the aponeurosis of the 
external oblique muscle. Six individual 
pockets the internal 
oblique and transversalis muscles and 


were made_ in 
one pellet of Lauron was introduced in- 
to each pocket. The individual pockets 
were oversewn with interrupted fine 
chromic catgut sutures. The aponeu- 
rosis of the external oblique muscle was 
then overlapped over the internal ob- 
lique muscle with interrupted chromic 
catgut sutures. The subcutaneous tis- 
sue was approximated with fine catgut 
and the skin was closed with silk. The 
latter was removed at the end of 10 
days. 

Since this group of 3 patients has 
been observed for a period of only 2 
months, we will not attempt evaluation 
of the clinical results, but will only in- 
dicate the plasma gold levels obtained 


thus far. 


M. S 
fered from an 


white suf- 


active, early 


Case 4. female age 76, 
rheumatoid arth- 
ritis involving chiefly the hands and knees, 


which had begun rather abruptly 2 months 


FETTERMAN, ¢ 


APLAN 


previously durit onval scence trom a radi 


cal 


mastectomy. There was marked synovitis 
of both knees and stiffness and soreness of 
the metacarpop!| langeal and proni nal inter 
phalangeal joints of both hands. There was 


ilso marked pitting edema of both legs, hypo 


proteinemia, a marked hypochromic anemia 
moderate essential hypertension and general 


dl 


Was 


arteriosclerosis. The sedimentation rate 


accelerated at 27 mm. in 30 
Cutler 


wed grade | 


Method 


albuminuria 


ind 29 mm. in 60 minutes 


Phe 


urinalysis 


Except for moderate osteoarthritis, such as 
might be expected in a person of this age 
roentgenograms of the knees were negative 
Roentgenograms of the hands showed general 


17ea osteoporos 

Phe patient w hospitalized Blood tran 
fusions and the usual systemic measures rf 
treatment and physiotherapy were instituted 

On August 1948. 6 pellets of Lauron 
each weighing 850 mg. and totaling 5.1 
in all, were i iplanted intramuscularly. ‘The 
incision healed er primum and the pellet 
remained intact 

The patient s been followed for 1 day 
during which ti the plasi va gold concen 
tration has ranged trom .03 to .05 mg., witl 
in average level of .0389 m 

Case 5. | ( white femal ige 44, wa 
first seen in December. 1945. with rheumatoid 
psoriatic irthritis of 3 months duration 
accompanied b hvpochromic anemia and 
iccelerated sedimentation rate The psoriatic 
lesions were minimal 

In addition t reneral systemic measures 
the patient was tarted on treatment with 


soluble gold preparation Solganol B Oleoswm 


Schering i total of ipproximate ly 520 mg 
being given over a period of 5 months, with 
marked improvement in the irthritis 

The patient was not seen again until July 
1948, at which time an exacerbation of the 
irthritis had developed with involvement ot 
the elbows, shoulders, knees, ankles, and feet 
There was SvVvnoO\ il swelling of the metacal 
pophalange proximal interphalange 
joints of the hands and the knees, capsulai 
swelling of the distal interphalangeal joints 
of the toes ind. stiffness of the shoulders 
The sedimentation rate was 22 mm. in 
30 minutes and mm. in 60 minute: 

Cutler Method There was moderate 
hvypochromic anemia The urinalysis wa 


normal: roent of the hands 


The plasma gold determination wa 


renograms wert 
negative 


negative 


On August 23, 1948, 6 pellets of Lauro 
each weighing 850 mg. and totaling 5 
gm. in all, were implanted intramuscularh 


The incision healed, per primum. On Se} 


ABSORPLION OF GOLD FROM 

15, 1948, however, 23 days tollow 
| lantation, there was a_ slight sepa 

f the lower corner of the incision 
lrainage of a small amount of serum 
has persisted Phe patient has been 

d tor 35 days, during which the 

gold determinations have ranged 
035 to .065 mg., with an average 
f .045 mg. A roentgenogram of the site 
intation revealed that all 6 pellets 


6 A. M white male ie 9. had 
toid arthritis of 8S vears’ duration 
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otf the hands and teet showed characteristic 
rheumatoid changes 

On September 10, 1948, 8 pellets ot 
Lauron, each weighing 850 mg. and_total- 
ing 6.5 gm. in all, were implanted intra- 
muscularly. The incision healed per primum 
ind the pellets have remained intact. Skin 
gratting over the varicose ulcers was per 
tormed at the same time 

Plasma gold levels during the 15 davs 
following implantation ot the pellets have 
ranged from .04 to .OS mg.. with an average 
level of .055 mg 


joentgenogram showing 6 pellets of aurothioglycolanilide (Lauron) implanted 


intramuscularly 


is Slight synovial swelling of the 
rpophalangeal joints of the hands, 
teristic flexion and ulnar deviation of 
inds, tenosvnovial swelling over the 
rheumatoid nodules at the proximal 
il joints and along the extensor 
ts of both forearms, and mild rheuma- 
leformities of the feet. He also pre- 
varicose ulcers of both ankles. The 
entation rate was accelerated to 18 
minutes and 23 mm. 60 
Cutler Method the blood count 


urinalysis were normal. Roentgenograms 


Summary and Conclusions. We are 
continuing observations on implanted 
pellets of Lauron (aurothioglycolanil- 
ide) in a larger group of patients with 
rheumatoid arthritis. Further investi- 
gation will also be directed toward as- 
certaining the optimum dose of gold to 
be implanted, the best sites for implant- 
ation, and further means for overcom- 
ing the apparently irritating foreign- 
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body reaction induced by some im- 
plants, which leads to their extrusion. 

The results of the present investiga- 
tion, details of which have just been 
described, may be summarized as fol- 
lows 

Pellets of Lauron (aurothioglycolan- 
ilide) implanted either subcutaneously 
or intramuscularly in rabbits were gen- 
erally well tolerated by the tissues. In 
3 of the 6 clinical cases there was some 
drainage of serum from the wound for 
several weeks after subcutaneous im- 
plantation of the pellets, apparently the 
result of a foreign-body reaction of the 
Eventually, 
wounds healed completely. Some of 
these pellets were extruded either in 
part or as a whole. Other pellets im- 


tissues. however, the 


planted subcutaneously did not  pro- 


duce serous drainage and were re- 


tained. The intramuscular implantation 
of Lauron pellets was tolerated better 


than the subcutaneous. The improved 


PrABLE 1.—PLASMA CONCENTRATIONS 


PELLETS OF AUROTHIOGLYCOLANILIDE (LAURON 


DAY OF OBSERVATION IN 


Meg. of Gold per 100 ce. of Plasma 


operative technique employed in the 
last 3 cases appears to have reduced 
the tendency to extrusion of the im- 
planted pellets In none of the cases 
was there evidence of local pain or in 
fection resulting from the implantation 
The plasma gold concentration increas 
ed abruptly shortly after the implanta 
tion of the pellets; then dropped to a 
lower level, which was maintained 
more or less constantly throughout th 
entire period of observation ranging 
from 3 to 5 months. These findings in 
dicate that the subcutaneous or, better 
intramuscular implantation of pellets of 
gold constitutes a practical procedure 
which might be further refined and ce 

veloped for the clinical management of 
rheumatoid arthritis. 

It is to be noted that the plasma gold 
concentration obtained in the rabbits as 
well as in the 6 patients studied were 
lower than the 


found in the 


considerably 


sold 


plasm 


levels studies of 


OF COLD AFTER IMPLANTATION O| 
FROM IST TO 179TH 


FIRST 3 CASES STUDIED 


Mf ( 100 
Dai Ca 1-—T. D. Case 2-—S. I Case 3—O. E. Da ( D. Ca S ( oO 
l 152 065 05-.055 10) 05 
152 05 09 16 065 
05 10 O75 (7 O75 
075 05 05 51 085-.09 
065 59 07-.075 
f 05 075 O75 5 OT O75 
05 195 
S 09 10 > O75 
065 O75 
10 65 B0 06 
1] 065 65 065 
13 04 05 6 06 
14 05 75 O75 09 
15 05 055-.065 065 S] 065 
16 065 065 O4 0375 
17 065 075 95 O5 
18 065 116 05 
19 15 12] 05 
20 05 135 0375 
23 065 137. 0375 
25 055 145 03 
30 045 0.375 173 04 
33 065 179 06 
39 06 Average 068 069 063 
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Freyberg’ with 


| 


CLOSES 


jected 


accepted therapeutic 
of soluble gold preparations in- 
The 


intramuscularly. average 


lasma gold concentration in our first 
} cases with implanted pellets — of 
Lauron was 0.067 mg. (Table 1). The 


verage plasma gold concentration ob- 
Freyberg 


tained by 
tT wee kly 


thiomalate (25 


after the injection 
doses of of gold SO- 
mg. of gold) 


was 0.33 mg., 5 


50 mg. 
lium 
intramuscularly 
than the 


times higher average plasma 


old level obtained by us. If the clin- 
i improvement in the first 3 cases ob- 
erved by us were really the result of 


the gold therapy employed, and not the 
esult of spontaneous remission (a pos- 
ibility there is a real ques- 
tion whether the higher plasma gold 


ot Course 


vels noted by Freyberg with intra- 
of soluble gold 
reparation are really the minimum 


vels necessary A ther: apeutic results. 
It seems to us a simple possibility that 
ower plasma gold concentations may 
as effective therapeutically as the 
igher ones obtained presently with the 
mmonly accepted dose of 50 mg. of 
ubl 
nplicit in the report of Rawls and his 
obtained 


results in the 


gold salts. Such a possibility is 
ssociates'! satisfactory 
treatment of 
arthritis with doses of gold 


who 
herapeutic 


leumatoid 


inging from 5 to a maximum of 25 

of the gold salt. doses much smaller 
in those currently emploved. Ob- 
iously further review of the question 


dosage with preparations of soluble 


Id salts indicated. Such 
loses, if accompanied bv satisfactory 
erapeutic results, would present a dis- 
net advance in chrvsotherapv of rheu- 
itoid arthritis. for it would probably 
the 
reducing storage. 


is smaller 


in reduce incidence of severe 
therebs 
e likelihood of protoplasmic 
The possibility exists that 


e lower plasma gold levels obtained 


ictions by 
lucing th 
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with implanted pellets may be more ef- 
fective therapeutically because of the 
and 
continuous absorption, and more con- 
stant maintenance of the therapeutic 
level from the pellets as compared with 
the intermittent and perhaps irregular 
absorption of gold from intramuscular 
injections given at intervals of a week. 

In addition to the advantage of hav- 
ing a readily removable depot of gold, 
there is the additional advantage of the 
patient’s not requiring weekly visits for 
injection of the drug, thus providing 
not only effective, but convenient 
and economical form of chrysotherapy. 

Although the number of cases report- 
ed in this preliminary report is so small 
that conclusive remarks concerning the 
therapeutic efficacy of pellets of gold 
cannot be made, and are not attempted 
at this time, it may be significant that 
in the 3 instances reported which have 
been observed for periods up to 7 
months, there was striking subjective 
and objective evidence of improvement 
in the clinical condition of all patients, 
and simultaneous lowering of the sedi- 
rate in 2. Our extensive ex- 
with ‘an would 
suggest that the clinical improvement 
noted was probably influenced by the 
gold therapy. We are aware of the fact 
that remissions occur in 
rheumatoid arthritis and that the cases 
studied are few. Hence are not 
to definitive conclusions 
concerning the therapeutic efficacy of 
implanted pellets of gold. These will 
have to await more extensive investiga- 
tion on a large number of patients. The 
present report would indicate, however, 
that further investigation of this prob- 
lem is distinctly justified, since it may 
supply a new, and possibly most effect- 
ive and least hazardous, 
therapeutic 


more constant, more even, more 


an 


mentation 
perience 


spontaneous 


we 


ready draw 


means for the 
utilization of gold in the 
management of rheumatoid arthritis. 
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ue sulfonamides continue to be of 
alue in the treatment of certain infec- 
tions, even though they have been par- 
tially displaced by the antibiotics. One 
tf the chief drawbacks to the employ- 
nent of the sulfonamides, however, has 
been the development of urinary cal- 
uli as a result of precipitation of the 
lrug in the tubules and pelves of the 
kidneys and in the ureters.. Measures 
ommonly used to keep the concentra- 
tion of the drug below the saturation 
evel in the tubular urine, such as the 
forcing of fluids and alkalinization, are 
requently neither practical nor de- 
endable. The employment of sulfona- 
\ide mixtures according to the method 
{ Lehr® is often effective in preventing 
e development of calculi, but intro- 
ices the possibility of an increased 
For all 


isons, a more soluble drug would be 


izard of sensitization. these 
lc Ome. 

4-dimethy]-5-sulfanil- 
is a sulfonamide of 
mparatively high solubilityy. At a 


by 


Gantrosan (3, 


1ido-isoxazole 


* Supplied Hoftmann-LaRoche, 


} 


the comparison has been made 


Medical Division 


ibly reaches its solubility at a slightly higher pH. Since sulfanilamide 
only to those drugs commonly in 


Gallinger Municipal Hospital and 
\W ishington 


George University 


pH of 6.0 it is soluble to the extent of 
390 mg. pei 100 cc. as compared with 
less than 60 mg. per 100 cc., or less, for 
sulfadiazine sulfamerazine. The 
acetylated salt of gantrosan at pH 6.0 
is soluble to the extent of 110 mg. per 


and 


1GO cc. as compared with 80 mg. per 
100 ce., or less, for acetylated sulfa- 
diazine and sulfamerazine. In _ vitro 
and in animals gantrosan has been 


found to resemble sulfadiazine in thera- 
peutic activity. In view of these facts, 
we have studied the effectiveness of 
the drug in human infections and are 
reporting results of this study in the 
present paper 

Plan of Study. Gantrosan was available to 


tablets for oral use and in 10 
cc. ampules containing 1 gm. of the lithium 


us in gm 


salt for intravenous, subcutaneous or intra- 
muscular administration. The lithium salt was 
given in a 10% solution subcutaneously or 
intramuscularly. When we administered it 


diluted it with isotonic salt 

or with glucose solutions, although it can be 

given without dilution. 
For most infections we 


intravenously, we 


an initial dose 
of 6 gm. followed by 1 gm. every 4 hours. 


Inc., Nutley, New Jersey 


At pH of 6 the solubility is 1/5 that of sulfanilamide, but at pH of 6.2 


> 


1/2 as soluble and 
such a limited therapeutic 


it is over 
has 


use 


(133 ) 
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For urinary tract infections, 2 gm 
initially and 1 gm 
Comatose patients were 


were given 
every 4 hours thereafter 
given 6 gm. intra 
subcutaneous 
could be 
this could 


was 


venously followed by 3 gm. by 
8 hours until they 
placed on the usual oral dose. If 
not be 
:dministered by 
Children 


their ages on the basis of 0.06 gm. per pound 


Inyec tion every 


done within 24 or 36 hours, 1 gm 


stomach tube every 4 hours 


were given doses proportionate to 
of body weight for each 24 hour period, % of 
the 24-hour 
dose 
Alkalies were not 
fluids forced The 
each patient was the same 


dose being given as the initial 


administered, nor were 


amount of fluids given to 


is he would have 


received if he had not been receiving sulfo 


namides 


Concentration of gantrosan in blood 
and cerebrospinal fluid. The concen- 
tration of the drug was determined by 
the method of Marshall and Bratton! 
modified for the use of the spectropho- 
At first the concentrations of 
both total and free gantrosan were de- 
termined, but it was soon evident that 
very little conjugation took place. The 


tometer. 


values for total gantrosan were the 
same or, at the most, 25% more than 
the values for the free drug. Accord- 


ingly, in the great majority of instances 
tests were made for free gantrosan only. 

Table 1 the free gantrosan 
concentrations in 4 adult subjects at 
various intervals after a single oral dose 
of 6 gm. It is apparent that a high con- 


shows 


TABLE 1.—FREE BLOOD CONCENTRA 
TIONS OF GANTROSAN AFTER THE 
ORAL ADMINISTRATION OF 6 GRAMS 
Concentration of Gantrosan (mg. per 100 c« 
Hours after Administration 

Subject 3 6 Y 12 
6.6 8.8 6.2 5.1 
10.6 7.8 1.8 
r. ¢ 9.5 8.9 7.0 5.9 
H. W 12.8 11.4 9.9 8.2 
13.8 9.9 

Average 10.7 9.4 ye 6.0 


centration of the drug was maintained 
for 6 hours, and that, although the con- 
centrations fell off somewhat after this, 
the decrease was not striking. An aver- 
age of 6 mg. per 100 cc. remained in 
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the blood 12 hours after the single oral 
dose. 

In Table 2 are given the free gan 


trosan concentrations in 4 subjects who 


received a single intravenous dose of 6 


TABLE 2.—FREE BLOOD CONCENTRA 
TIONS OF GANTROSAN AFTER THI 
INTRAVENOUS ADMINISTRATION 
6 GRAMS 
( trat ( 0 
H ft \ 

Subject { 
C. LO.¢ 5 
G. W 60° ( 5.6 
G. D 5.9 10 
( M 10.4 5.9 
Average 6 

*We have not attempted to explain wl 
this concentrati wa “\ t that at 
4 hours 
gm. After the first hour the concen 


but a substantial 


amount was still present § hours afte 


tration decreased 
administration 
One hundred and twentvyv-fout speci 
mens of blood were obtained from 54 
continuous 
The 


of 6 gm 


patients who were undet 


treatment with gantrosan patients 


were on a dosage regimen 


initially, follows d by | gm. every | 
hours. The blood concentrations ranged 
17.0 mg. per 100 cc., al 


fell between 4 and 11 mg 


from 2.7 to 
though 


PrABLE 3.-FREE BLOOD AND CEREBRO 
SPINAL FLUID CONCENTRATIONS O] 
GANTROSAN 
} t nt | il 

& 12.2 
Cc. | 3.4 
H. k 1.7 5 
H. K 1.6 1.6 
G. W 
8.4 
D.M 10.4 3.7 
W.H S.9 29 
Average® 8.1 
O. ¢ 13.8° 
* Patients who had been gantrosan thet 
ipv for 24 hours or more 
oe Specimens ollected 2 hours after sing] 


oral dose ot 6 om 


PREATMENT OF VARIOUS INI 

iverage blood concentration was 

6 mg. per 100 cc. In one additional 
itient, who had renal insufficiency 
th zotemia, the blood gantrosan 


wentration reached 23.7 mg. 


in Vable 3 are shown the concentra- 


free gantrosan present in speci- 


t blood and cerebrospi..al fluid 


the same time. The cerebro- 


if t 


concentration 
ft the blood con- 


gantrosan 


trom 21 to 5 


O 


Al RESULTS OF 
Pat 
typed 
umococcic® 
I 
I] Friedlander’s 
treptoco cK 
\l t \lcningococck 
( 
B cre 
rditi 
i 
iti 
Prat chronic) brenehitis 
wit penicillin 
nar Infarct 
| streptococcu 
\ I 
3 { 
ty 
() 
| pneumonia which resembled 
cus was obtained 
ntration. The average cerebrospinal 


concentration for the S_ patients 
er contimuous therapy was 1/3 of 
} 


ood concentration. 
Results of T,eatment. Gantrosan was 
d bv us in 142 patients. The results 

hown in Table 4. 
first 15 patients with pneumonia 
selected the 
ypeared favorable on the basis of age 
id the of 


iter, all patients with bacterial pneu- 


Phe 


because prognosis 


number lobes involved. 


ECTIONS WITH A SULFONAMIDE 


monia were treated, with the exception 
of the rare patient who was admitted 
in extremis or with serious complica- 
about 10% of 
the patients with typed pheumococcic 


tions. As a result, only 
pneumonia were over 50 years of age. 

Among the 35 patients with typed 
pneumococcic ] patient 
died, a 65 vear old colored male with 


pneumonia, 


cnuronic bronchiectasis and uremia in 
addition to a bronchopneumonia. One 


ATMENT WITH GANTROSAN 
Number of RESULTS 
nts Treated Si ssftul Unsuccessful Died 
1s 16 ] | 
8 } 
2 
| 
| 
2 
7 6 I 
l 
| l 
) | 
| 
S 
] 
15 8 7 
142 120 19 3 
pneumococcic pneumonia ¢ linically, but from 


patient with typed pneumococcic pneu- 
monia and 3 patients with untyped 
“atypical” pneumonia failed to respond 
to several days of gantrosan therapy and 
recovered later after the administration 
of penicillin. The patient with second- 
arv pneumonia who died developed 
pneumonia following a gastric resection 
and received penicillin as well as gan- 
Among the 36 patients with 
typed pneumococcic pneumonia who 
recovered after the use of the drug 


trosan. 
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ilone, the temperature fell below 10] 
F. within 24 hours after the start of 
therapy in 15 patients (42 and with- 
in 48 hours in 26 patients (72%). This 
compares favorably with the figures ob- 
tained by us for patients treated with 
other sulfonamides 
o spectively* 
Nine (or 24% ot th 


typed pneumococci: 


namely 51% and 


patients with 
pneumonia had 
positive blood cultures when therapy 
was started. None of these patients 
died, although one was changed to pen- 
icillin therapy because he was not im- 
proving on the gantrosan regimen. 

It will be noted from Table 1 that 


lv suecessful in 


gantrosan was general 
the treatment of beta hemolytic and H. 
influenzae 


tient with a Klebsiella pneumonia who 


pneumonias. The one pa 
was treated unsuccessfully with gan- 
trosan also had an acute nephritis with 
azotemia before treatment was started. 

One patient with gonococcic menin 
gitis and 6 with meningococcie menin- 
gitis were treated successfully. Ons pa 
tient with meningococcic meningitis 
has been classified in the unsuccess 
ful group because his treatment was 
changed to penicillin after several days 
of only partial improvement on gantro 
san therapy. He was an alcoholic who 
manifested delirium tremens during his 
remained un- 
changed for several days after the shift 
to penicillin was made. He recovered 
ultimately. 

The patient with gonococcic bacter 


disease and his course 


emia recovered promptly on gantrosan 
therapy. Streptomycin was adminis 
tered in addition to gantrosan to the 
patient with Proteus endocarditis but 
the combined therapy did not rid the 
blood stream of the organisms. The 
patient died 9 months later. 

Various pulmonary infections othe 
than pneumonia were treated and, in 
general, the responses were similar to 
those obtained with sulfadiazine or sul- 
famerazine. Thirty-nine patients with 
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urinary infections were treated. Among 
those in whom the etiologic agent was 
determined, the results were good with 
E. coli, A. aerogenes and Pseudomonas 
aeruginosa infections, and poor in the 
patient with a gamma streptococcic in 
fection. Again, these results are similar 
to those obtained with other sulfon- 
amides. 

Toxic Effects 
leukocyte counts wer 


Hemoglobin determi 
nations and 
made on alternate davs on the m yority 


ot patients Urinalvses were done on 


all patients 2 or 3 times a week, and in 
the case of $0 patients, careful urinal 
vses were done daily with special 
search for crystals and red blood cells 

Crvstalluria was found in only 1 pa 


tient and then only in a single spec 


imen. Careful search of subsequent 
specimens failed to reveal any crystals 
One patient with meningitis developed 
gross hematuria during the second day 
of treatment. He had been receiving 
the drug intravenously up to that time 
The hematuria lasted for 12 hours and 
then stopped In spite of the fact that 
gantrosan therapy had been continued 


In none of the other patients was gross 


microscopic hematuria found. 

\ maculopapular rash was observed 
in 1 patient, and fever, which was 
thought to be due to the drug, in 4 
others. 

Nausea without vomiting occurred in 
t female patients. 

Discussion. If a new sulfonamide is 
to take a place 


amides which are of proven worth, it 


alongside the sulfon 


must be either superior therapeuticall) 
or less toxic than the sulfonamides 
which are already in use. Gantrosan 
apparently belongs to the latter class 
Excluding nausea and simple crystal 
luria, only 6 patients experienced any 
thing which could be called a toxic re 
action. This percentage of toxic reac 
tions (4.2° compares favorably wit} 
those found by us for sulfadiazin« 
(8.1%) and sulfamerazine (10.0% )*. I 
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TREATMENT OF VARIOUS INFECTIONS WITIL A SULFONAMIDI 


Is quite likely that a larger series of 
cases would reveal approximately the 
same incidence of all the toxic reac- 
tions, with the exception of the renal 
complications, as have been found fol- 


lowing sulfadiazine and sulfamerazine 


therapy. The striking difference be- 
tween gantrosan and the other sulfon- 
unides (with the exception of sulfanil- 
imide) is the infrequency of crystal- 


luria and the almost complete absence 
of renal complications. As far as we 
know no one else has observed YTOSS 
hematuria as a complication of gan- 
trosan the 


possible that the hematuria was caused 


Accordingly, it is quite 


by something else in our patient. Inas- 
much as it has been customary to re- 
gard any case of unexplained TOSS 
hematuria occurring during therapy 
with the other sulfonamides as a toxic 
effect of the drug, we have classified 
this case in that category. Since it may 
have been due to the precipitation of 
rantrosan in the urinary tract it should 
serve as a reminder to phy sicians using 
this drug that an adequate fluid output 
should be maintained here as in the 
ase of the other sulfonamides. 

\s a therapeutic agent, gantrosan ap- 
ears to be on a par with sulfadiazine 
ind sulfamerazine. It is impossible to 
iv this with certainty, however, since 
nly a relatively small number of pa- 
ients in each disease group were treat- 
l, and the sickest pneumonia patients 
ere not treated. In the case of menin- 
ococcic meningitis it is likewise impos- 
ble to assay the value of a therapeutic 


agent in the absence of an epidemic. 
One would welcome studies on large 
numbers of patients with this disease 
and with Shigella dysentery, the 2 ma- 
jor diseases in which sulfonamides are 
still the therapeutic agents of choice. 

Our results with gantrosan in a few 
patients with urinary infections were 
similar to those obtained with other 
sulfonamides. have report- 
ed moderate success in the treatment 
ot urinary infections. 

Summary and Conclusions. 1. One 
hundred and forty-two patients have 
been treated with gantrosan, a new sul- 
fonamide which is more soluble at var- 
ious levels of pH than the sulfonamides 
in general use. 

2. Therapeutic results in various dis- 
eases, particularly pneumococcic pneu- 
monia, meningococcic meningitis and 
various urinary infections caused by 
gram-negative rods, were similar to 
those observed following the use of 
sulfadiazine or sulfamerazine. 

3. Urinary complications were limit- 
ed to gross hematuria in 1 patient. 
Crystals were observed in the urine of 
1 other patient. Dermatitis or fever 
attributed to the gantrosan was observ- 
ed in 5 patients. Nausea occurred in 4 
patients, vomiting in none. 

1. Gantrosan is recommended for use 
when a sulfonamide is required in a 
patient where renal complications must 
be particularly guarded against. 

We wish to thank Mr. Charles A. Toompas 
for the technical assistance he rendered. 
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NEW YORK, NEW YORK 
tl Medical Divisi New York Bell Hlospit 
luis report is an evaluation of the fui Aspirat f the t was not 
tempted where tl thritis w ited to t 
itectiveness of penicillin in gonorrheal limited t 
small ft the entre ties r relat 
naccessibpk lations k thre 
m our wards for the past 3 vears sinc Effusions w rated LO S | 
this antibiotic has been emploved D a positive t was obt | 
rhe am f treatment and the r 
Basis OF Stupy. During this time 28 cases foe all 98 ca presented in Table 1. 1 
f gonorrheal arthritis re d penicillin is 
Uf basic treatment as soon as the diagnosis 
ade. In 23 of these patients a presump RESULTS OF THERAPY IN Pre-PENICI 
diagnosis was based upon the clinical LIN ERA The better to evaluate th 
ture nd course ogether ith the ndit 
ture and ms tog wit fin still relatively new form of therap 
definite FONOCOCE il infection in the 
the results obtained in the past in tl 
to-urinary tract. In the other case > pr 
ultures were obtained from the joint treatment of gonorrheal arthritis w 
be TeV wed briefly The methods 
TABLE 1.-RESULTS IN 28 CASES OI ployed fall into 4 major therapeut 
GONORRHEAT ARTHRITIS groups | Essentially non-spe 
and symptomatic therapy hyper 
thermy, (3) sulfonamides, and (4) tl 
f unit I present use of penic illin 
pt 1. 8 ( Essentially non specific methods co 
Pr 1 2.0 
| 0 > | sisted of sedation, bed rest. heat t 
ptive 0.8 joints, articulay drainage, the parente 
Pre pt 0.5 jreat 
Pre | ror use of various protein derivatives of 
yptir 0.6 Gr 
vA gonococcus, non-specific foreign pi 
Py ptir 1.0 5 Great tein therapy, and intravenous antisé 
; = tics. The simultaneous treatment of a 
Presumpt , 0 Grea genito-urinary focus was alwavs ad 
I 9.0 7 ( | 
cated. Wehrbein?® summarized the | 
1.5 of varving combinations of these met 
| 2 ( I 
Pr : 0.9 { ( ods in 610 cases and found non 
| y 0 ( 
have any marked advantage over t 
0. Presumptive 2.5 Greatly 1 others. Classifving his cases into 
Pr npt 5.0 Greatly Imy 
4 grades of severity, with fever and jo 
ae pt 1. 10 ( pain as the criteria. he found that t 
Pre pt 0 10 } 
6 10 Fail iverage periods of hosnitalization w 
Py ; roughly 7, 13, 27. and 36 davs. hh 
! ipt ( d 
8 Proved 0.5 f Greatly Improved group of 71 untreated cases the clin 
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course was similar. Treatment was con 
cluded when the patient became ambu- 
lant and was able to leave the hospital, 
but no analysis in terms of joint tunc 
tion o1 follow-up was made. A more 
recent and detailed report by Spink and 
Keeter** concerned 70 cases given non- 
specific therapy. Twenty-six of these 
patients were treated by immobilization 
ot the affected joints, attention to gen- 
eral nutritional measures, and the use 
of salicylates and opiates. This first 
group averaged 50 days in the hospital. 
Eighteen ot the 26 were completely 
cured. There was persistent ankylosis 
in 4 patients and residual stiffness in 
the affected joints of the remaining 4. 
The second group of 44 patients re- 
ceived the same basic treatment but, 
in addition, aspiration or open lavage 
of the joints was done for purulent 
effusions. Of these 44, only 17 showed 
complete joint recovery, while the re- 
mainder were left with varying degrees 
of ankylosis or stiffness. 

Other investigators have stated that 
in the pre-specific era gonorrheal ar- 
thritis led to some degree of permanent 
disability in 25% of the cases.! 

The period of fever therapy began 
in the early 1930's and marked a great 
improvement in results. A comprehen 
sive summary and comparison of the 
outcome of hyperthermy and the previ- 
ous non-specific therapy in the sam 
hospital were given by Schnabel and 
Fetter". In 2 series of 93 cases each, 54 
were completely cured by fever as 
against only 5 cures with non-specific 
methods. The criteria of cure were the 
complete restoration of joint function 
ind the disappearance of gonococci 
from any preexistent focus. 

Summarizing the status of fever ther- 
ips in the treatment of gonorrheal ar- 
thritis, Hench"™ stated that, if earlv and 
adequate treatment is given, patients 
have an 80% chance of being cured 
with an additional 10% chance of being 
greatly relieved. In these acute cases 


the treatment was regarded by him as 
specific and the diagnosis open to 
doubt if no re sponse occurred. In cases 
of over 6 weeks duration the propor- 
tions of cure and great relief dropped 
30% and 35% respectively, with ankylo 
sis and stillness as more likely com 
plications 

Following the introduction of the sul- 
fonamides the use of fever became rela 
tively infrequent. Owing to the tech- 
nical difficulties of administration and 
an occasional severe complication, hy- 
perthermy became reserved for those 
cases resistant to the sulfonamides”! 

It soon became evident that the re 
sults from using sulfonamides were at 
least equal to those from fever therapy 
Coggleshall and Bauer* observed that 
11 of 18 cases showed striking clinical 
improvement in 48 to 72 hours and that 
the end results in all cases were more 
satisfactory and took place in a shorter 
time than occurred with other forms 
of therapy. Keefer and Rantz'* reported 
14 carefully studied cases in which 
return of joint function was one of the 
Twelve of these 14 
were cured. Hospital stays, however 


criteria ot cure. 


ranged from 16 to 90 davs and the au 
thors noted that “in spite of the ster 
ilization of the synovial fluid within a 
relatively short time, the damage to 
the synovial membrane may require a 
Other au 
thors reported similar 


lone: period for recovery.” 
| 


Within the last few vears it has been 
widely observed that cure rates in 
genito-urinary gonorrhea treated with 
declined strik 
ingly'!'*, We have not found any simi 


sulfonamides have 


lar reports in the treatment of gonor 
rheal arthritis 

PENICILLIN IN GONORRHEAL ARTHRI 
ris. The first report of the use of peni 
cillin in gonorrheal arthritis appeared 
in 1943'8. Most data have come from 
the Armed Forces and consist of largs 
numbers of cases of genito-urinary gon 
orrhea resistant to sulfonamides treated 


I 
l 
( 
l 
} 
il 
| i 


SPITZER, STEINBROCKER: 


ter with penicillin. 


ritis 1S 


Gonorrheal 
mentioned as one of the 
iny complications without further de- 
ils '-!.22" Tabulation of those se- 


es Which give the incidence of com- 


ications shows 


gonorrheal arthritis 
less than 1% of the total 
inber of sulfonamide resistant cases. 
iis indicates that the actual incidence 
irthritis as a complication of gonor- 
ea was much less than the 1 to 3% 
hich was thought to be the average 
fore the era of specific treatment. 
nch and Boland", 


curring 


reviewing their 
Army Kheumatism 
nter, stated that proved gonorrheal 
thritis was very rare. They believed 
it the majority of the cases referred 
them were 


erience at an 


really suffering from 
eumatoid arthritis precipitated or ag- 
vated by the gonorrheal infection. 
e later clinical course of their pa- 
ts led them to make this diagnosis. 
The most series to 
te has been that gf Hirsch, Feffer, 
| Dowling!*. They re porte ‘d 17 cases 
proved gonorrhe al arthritis. Of these 
were acute and of less than one 
ith’s duration. The first 7 of these 
te cases received 200,000 to 2,.400.- 
) units of penicillin in 8 to 30 hours. 
this group the genito-urinary focus 
ired promptly, but there was no im- 
ement in the arthritis. The authors 
that “all subsequently finally re- 
ered on symptomatic measures, sul- 
imides or fever therapy”. The next 
ip of 8 acute cases received 1,000,- 
to 2,000,000 units of penicillin over 
riod of 5 to 10 days. All showed 
iplete recovery of joint function. 
tuthors believed that the prolonga- 
of the treatment in the second 
p of acute cases accounted for the 
results. Penicillin has been used, 
place has not been established 
keratosis blennorrhagica, which 
regard as a complication of gon- 
il arthritis. There is, however, in- 
ing evidence that the cutaneous 


TREATMENT OF GONORRHEAL 


ARTHRITIS 14] 


features may be a symptom of Reiter's 
syndrome" 

Analysis of Results in Our Series. In 
each of our 28 cases the extra-articular 
tocus of infection, such as urethritis 
or cervicitis, was eliminated promptly 
by the use of penicillin, and subsequent 
smears or cultures remained negative 
during their hospital stay. Since this 
factor remained const unt, we could 
assume that the infecting organism had 
been destroyed, in each patient. We 
evaluated the results according to the 
response of the arthritis. No special 
complications such as iritis or tenovagi- 
nitis occurred. The average duration 
before hospitalization was 7 days. 

Cured patients were those with com- 
pletely joints. Greatly im- 
sroved were those in the follow- 
ing were observed: (1) fever, if present, 
quickly subsided; ry signs of acute 
joint inflammation such as pain, swell- 
ing, redness and heat promptly resolved 
or were markedly alleviated; and (3) 
the residual joint involvement consisted 
only of slightly limite d motion or ten- 
derness. Not improved, or failures, 
were those patients who showed resid- 
ual deformity or in whom no apparent 
change in the 
noted during the course of penicillin 
therapy. 


restored 


joint involvement was 


Using these criteria, 8 of our patients 
were cured, 15 were greatly improved, 
and 5 were not improved. 

Although 28 cases provide too small 
a series for statistical analysis, the re- 
sults in 23 of the 28 patients showed a 
trend toward therapeutic effectiveness 
at least equivalent to, or greater than. 
the outcome from sulfonamides or fever 
therapy and far superior to the results 
in the non-specific era without any of 
their complications. 

Discussion and Deductions. The sat- 
isfactory results, as well as the failures, 
of the use of penicillin must be sur- 
veved in the light of the therapeutic 
goals in the treatment of gonorrheal as 
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well as any other type of arthritis. The 
objectives are: first, arrest of the spe- 


cific process; second, palliation by 
symptomatic relief and constitutional 
improvement; and_ third, prevention 


and correction of deformity. 

It seems certain that penicillin usu- 
ally can be expected to arrest the infec- 
tion. In every one of these 28 cases, 
including the 5 regarded as failures, the 
fever promptly subsided, all pain and 


cute swelling of joints disappeared. 
i 

and there were no instances of progres- 

sion of signs, newly inflamed joints or 

the 


penicillin was started. 


initial focus after 
Although cul- 
tures of joint fHuid were not done after 
likely 


issumption that in every one of thes« 


reactivation of 


treatment was instituted, it is a 


cases the penicillin produced a bacte- 
riologic cure. 

Such a deduction is supported by 
other evidence. In a large survey series 


Meads* that 


proot of in vivo fastness of the gonococ- 


Finland and concluded 
cus had not been reported. It had been 
that 
the gonococcus in vitro could produce 
Since 


has described 


shown repeated subculturing of 


temporary penicillin tastness-". 
then Franks? 


t cases of penicillin-resistant gonococ- 


how ever 


cal urethritis which responded to fever 
Others have 
in combination with penicillin 


therany emploved fever 
therapy 
is a routine’®, 

Our that the 
bacteriologic cure that can be effected 
the 
need for attaining the two other goals 


experience indicates 


by penicillin does not eliminate 


n the treatment of anv torm of arthri- 


tis, symptomatic relief and the preven- 
tion or correction of deformity. Thus 


n 10 of the last 12 cases followed per- 


sonally by us, residual joint involve- 
ment had to be treated for an average 
neriod of 3 weeks even though the 
nenicillin eliminated active gonococcal 
infection. The joint signs and symp- 
toms in these cases were due to thick- 
inflamed synovial 


ened persistently 
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membranes inflamed extra-articular 


structures, or damaged cartilage su 
faces. The therapeutic problem ther 
to that 


arthritides, 


becomes similar seen in other 


the 
immobilization, movement, 


chronic where proper 
th 


modalitic 


use ot 
various physiotherapeutic 
and, finally, corrective orthopedic pro 
cedures are necessary for satisfactory 
results. 

The advent of 


their rapid destruction of the etiologic 


the antibiotics, wit] 
organism, probably requires a revision 
of methods of management in those in 
fections amenable to the new therapeu 
tic agents. The principles of rest an 
immobilization of infected joints, some 
times tor long periods to assure fixa 
tion in optimum positions, served thei 
purpose when specific infections fr 
quently and inevitably threatened s« 
articular damage and an an 
kvlosed joint. When arthritis is due t 
in organism susceptible to antibiotics 


rious 


the older methods probably must b: 
modified now for the best results. Mor 
attention must be given to the judi 
cious use of physical therapy and exer 
cise In increasing amounts as soon 

the infection is under control and wit! 
in the range of the patient's tolerance 
The adequate 


splints, rather than prolonged imm« 


use of posterior restin 


bilization, seems more. suitable. 
discreet application of the foregoi 
measures to supplement the antibiotic 
would constitute a proper reorientati« 
in the management of these disorde 
now that a dependable specific measur 


is available to overcome the infectio 


The following brief case histori 
illustrate some of these points. 
Case Abstracts. Case 1. H. M., a 22 vi 


old negro male, gave a history of sexual int 
course followed by a purulent discharge it 
Several both 


came painful but soon subsided, and the 


days davs later shoulders | 


wrist became markedly painful, swollen 

and tender, with no motion possible Te 
perature on admission was 101° F. Uret!l 
culture was positive. Roentgen-ray film 
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vrist were negative, excepting soft tissue 
in The left wrist was immobilized in 
bass-wood splint, and active motion insti- 
twice daily There was great reliet of 


soon as the wrist was immobilized 


nicillin 30.000 units every 3. hrs Was 

ited. Temperature was normal in 2 days 

vell ind acute pain left the wrist in 24 

All tenderness was gone in 6 days, and 
tation of motion remained 

ise represents a bacteriologic and 

tional cure Penicillin was started 48 

I iftter the onset of the arthritis and 


damage was probably minimal. 
Case 2. M. B., a 19 vear old negress, was 
| for a painful shoulder and a paintul 
knee of 7 davs’ duration. Subse 
nt] there was involvement of the left 
vicular joint. Cervical and knee joint 


ltures were positive for gonococcus 

il temperature was 101° F. Penicillin 

0.000 units every 3 hrs.) was started on 
ith day ind continued for a total ot 


000,000 units. The temperature fe ll to nor 
nd the swelling and pain present both 
knee and the sternoclavicular joint 
rvet subsided in 3 days Residual stiffness 
together with a slight fullness of 

nt. remained in the left knee at the 

f discharge, 22 days after the onset of 

Phe patient received daily short 

( liathermy treatments after the subsid- 

f the acute symptoms. Roentgen-ray 

the knees were ne gative in this case 
represents a greatly improved cas 
ric cure was effected, but residual 


tiff s and pain remained. Thess probably 


to synovial thickening and damage 
the beginning of penic illin therapy 

(ASI ) ( a 25 vear old negress 

ter with a history of a painful swollen 

weeks’ duration. The patient was 

rried, and there was no history of urethritis 

tis, but cervical cultures were posi- 

r gonococcl Fluid from the knee was 

nt and vielded a positive culture of 

i. Roentgenograms showed evidence 

irticular destruction. Penicillin therapy was 

rted 30,000 units every 3. hrs The 

tial temperature of 101° F fell to normal 

» days, the patient felt much improved, 

the pain and swelling of the knee sub- 

ilmost completely in 5 davs. It was 

| at this time, however, that the knee 


Id only be ext nded to 155 and re mained 


quite tender. A circular cast was then applied 
with the intention of subsequently wedging it 
When first seen by us, this cast had been 
on for 10 days. The cast was removed and 
it was found that the knee was “frozen 
Penicillin had been continued throughout this 
period Daily physiotherapeutic treatment was 
instituted, but after 3 months this patient still 
had a contracture of the knee causing her to 
limp 

This Case is one ot the 5 failures. Phe 
residual changes as well as the poor functional 
result cannot be attributed to lack of efficiency 
of the penicillin. The outcome probably would 
have been influenced considerably by the us« 
ot posterior molded splints with at least a 
minimum of daily active or passive motion 
from the start. In that way the initial con 
tractures might have been avoided. Further 
more, since Roentgen-ray films already showed 
articular damage, there probably was es 
pecially good reason here to avoid prolonge | 
immobilization. 


Summary. 1 Twenty-eight cases of 
gonorrheal arthritis treated with peni- 
cillin are reported. Of these, 23 were 
regarded as cured or greatly improved. 
5 as failures. 

2. Penicillin effected a bacteriologic 
cure in every patient, according to the 
clinical course. 

3. The over-all results, however 
depend on other factors. too. Measures 
to preserve joint function and in that 
wav to prevent residual disability. o1 
to overcome impending contractures 
must be instituted without delay. 

t. The trend of results, both for bac- 
teriologic and functional cure, indicates 
a therapeutic effectiveness at least 
equivalent, perhans superior, to pre- 
vious methods of treatment. 

5. Earlier judicious use of joint mo- 
tion and phvysiotherapeutic modalities 
as a supplement to penicillin therany 
seems to be indicated in the manage- 
ment of this infectious arthritis in the 
new era of antibiotics. 


We are indebted to Dr. John Deitrick, Dr. D. J. Richards, Ir., and Dr. W. S. Tillett for 
from their medical divisions included here 
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[HERE is, at present, little published 
lence of the efficacy of streptomycin 
erapy in salmonella infections. As 
rt of the investigative program of the 
itional Research Council in which 
reptomycin was used to treat various 
tections, 26 cases caused by salmon- 
were studied'. The results of ther- 
were thought to be poor. In a re- 
w by Pulaski and Amspacher* of the 
erience of the S. Army with 
eptomycin in the treatment of certain 
tions of intestinal origin 10 cases 
salmonella infections have been re- 
rted. They regarded the results of 
rapy in their cases as favorable, but 
nd them difficult to evaluate since 
is often a self-limiting disease. 
Because relatively few cases of sal- 
nella infection treated with strepto- 
in have been reported and since 
results of therapy are inconclu- 
we believe there is value in re- 
ting our rather unique experience of 
able to follow several patients 
were receiving streptomycin at the 
the infection occurred and to com- 
their course with that of patients 
ted with the same strain of organ- 
but who did not receive strep- 


Clin 


\ided by research grants from the U. § 


( ipanv, Brooklyn, New York. 


\n outbreak of acute gastro-enteritis 
occurred among the patients on the Tu- 
berculosis Unit of the University Hos- 
pital. This outbreak was found to be 
limited to those individuals who re- 
ceived a certain feeding of a high car- 
bohydrate and high protein formula, an 
enriched milk drink used for interval 
nourishment in patients who are under- 
weight. Six of the persons with the 
digestive upset were patients on the 
unit, and 2 non-patients who drank the 
formula developed similar illnesses clin- 
ically. We were unable to follow the 2 
non-patients. Organisms, identified by 
cultural and serological methods as 
Salmonella schottmiilleri, were isolated 
from the suspected formula and from 
the stools of the 6 tuberculous patients. 
\ll 6 patients received for their salmon- 
ella infection similar treatment, con- 
sisting of strict bed rest, intravenous 
fluids to correct their dehvdration, and 
sulfadiazine. The sulfadiazine was 
siven in the dose of 2.0 gm. stat, then 
1 om. everv 4 hours for 3 to 6 davs. In 
addition. 2 of the patients who devel- 
oned the enteric infection were receiv- 
ing intramuscular streptomvecin as part 
of their therapy for recent pulmonary 
tuberculosis at the time of the outbreak 
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Noa 


Fic. 1.—Chart of J. S., 604584, a 24-year old white woman, with bilateral far advance 
irv tuberculosis who was being treated with strict bed rest and streptomycin (begun o1 
17-46). On the night of 2-9-47 she was awakened from het leep by severe abdomina 
! ps and backache. This was followed by malaise, nausea and vomiting. On the followin 
ning her stools were loose and watery. Her symptoms slowly subsided over a period 
eks. She lost only 4 pound of weight during this peri d 
i 
A TRE My 4 
SALW SCHOTIMUELLER FROM 
2 ( hart ot A M 582985, 30-vear old wl le spit lized because ot mode 


itely advanced pulmonary tuberculosis and tuberculous enterocolitis. On December 16, 194 
he was started on streptomycin for her intestinal tuberculosis. There was excellent symptomat 
prove ment and stools became normal In number and consistency She gained 23 pounds 
eight (109 to 132). During the night of 2-9-47 she had loose stools without other sympton 
On 2-11-47 she developed nausea, vomiting, chills, fever, abdominal cramps and had 
watery blood-tinged stools. The vomiting stopped the following day and the nausea in 5 da 
The abdominal cramps continued until 2-19-47. During this period there was an 11-pou 
weight loss. Her stool cultures were still positive at the time of her transfer to a sanatorii 


n 4-8-47 


| 

| 
| 
| 
4 4 
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w dosage given being 0.4 gm. every 
hours trom $:00 a.m. until midnight, 
taling 2 gm. a day. Routine strepto- 
vein serum level determinations dur- 
r this episode on the patient de- 
ribed in Fig. 1 showed a peak level 


99 
mcg. 


1 


| hour after the injection ) ol 


er cc. and a low level of 16 meg. per 
just prior to the next injection. 
(hese levels are similar to those ob- 


iined at other times during her course 
{ streptomycin. The second patient, 
ig. 2, had a peak streptomycin serum 
vel of 19.5 meg. per ce. during het 
and had_ similar 


Imonella infection 


OF PROPHYLACTIC STREPTOMYCIN 147 
patients at some time during the course 
of the Cultures not 
obtained on the other 2 affected indi- 
viduals. Five of the 6 patients contin- 
ued to vield positive cultures of Sal. 


schottmuilleri tor long periods after the 


infection. were 


subsidence of subjective symptoms. 

All of the strains were tested for 
sensitivity to streptomycin but none to 
The 


from the formula and from the stools 


sulfadiazine organisms isolated 
of patients who did not receive strep- 
tomycin were all inhibited by 8 meg. per 
ce. of streptomycin but not by 4 meg 


per cc. This remained constant through- 


534535, a 19-vear 


tuberculosis 


| cramps and nausea with vomiting accompanied the fever and diarrhea on 2-9-47 


iptoms subsided over i pe riod ot 


} 


els at other times. Four of the pa- 
its not receiving streptomycin at the 

of the outbreak had 
iparable clinical courses to those of 


salmonella 


2 patients receiving the antibiotic. 
3. describing the course of the dis- 
of these 4 
comparison. 


one 
ided 
similar in all 4 patients. 

Bacteriology. Sal. schottmiilleri was 
ited from the stools of all 6 of the 


patients, is 


tor The course 


being treated with strict bed rest 


days 


old white woman, with moderately advanced 


Severe 


ind right pneumothorax 


There was a 6 pound weight loss during 


out the patients course (See Fig. 3). 
Of the 2 patients who were receiving 
streptomycin parenterally at the time 
of the outbreak, the organisms _per- 
sisted in the stools of one (Fig. 2) for 
several months and retained the origi- 
nal sensitivity (S meg. per cc.) as long 
as observed. The only positive culture 
1) was 
month after the onset, at 
which time the organisms were inhib- 


from the other patient (Fig. 
obtained 1 


[solation and identification of the causative organisms was performed in the Bacteriology 
itory of the University Hospital, Ann Arbor, Michigan 


= 
Fx Charo 
| 
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ited by 50 but not by 20 meg. per ce. 
ot streptomycin. A third patient (chart 
not shown) was started on a course of 
streptomycin for her pulmonary tuber- 
culosis after the subsidence of symp- 
toms from her gastro-enteritis. A cul- 
ture obtained before the institution of 
streptomycin therapy was inhibited by 
S meg. per cc.; after 10 davs adminis- 
ration of the drug the organisms were 
inhibited by 100 but not by 50 mcg. 
pel 

Comment. There was no demonstra- 
ble difference in the course of the 
disease in the patients who received 
streptomycin as compared with those 
who did not. Tissue invasion by the 
infecting organisms occurred in spite 
of blood levels of streptomycin well 
ibove those which inhibited the growth 
of the organisms in vitro. We appreci- 


OF PROPHYLACTIC: STREPTOMYCIN 


-ate the paucity of our knowledge cor 


cerning the relationship between i 
vitro and in vivo sensitivity of orga 
isms to antibiotics 

Summary and Conclusions. 1. An out 
break from a known single source of 
cases of Sal. schottmiilleri gastro-enter 
tis is described. 

2. Two patients receiving parentera 
streptomycin therapy at the time th 
intection occurred had Courses COMIpa 
rable to those of patients not receivin 
the antibiotic, although thei: strept 
mvcin serum levels were well abov 
the in vitro sensitivity of the causatir 
organisms 
3. No COTTe lation Call BY found 
tween the failure of stre ptomvein the 
apv and the development of strept 


mvcin resistance by the organisms 
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MULTIPLE 


MYELOMA ASSOCIATED WITH POLYCYTHEMIA 


REPORT OF FOUR CASES® 


Joun H. 


LAWRENCI 


M.D. 


AND 


RoBERT 
BERKELEY 


Krom the Radiation Laboratory 


the Division ot 


fue simultaneous development ot 


nveloma and polycythemia vera in one 


patient is of interest for a number of 
reasons. They both chiefly involve the 
bone marrow. Their etiologies are un- 
known, and their simultaneous appear- 
ince is rare. In fact, myeloma has com- 
ionly been associated with anemia. A 


view of the literature reveals 3 reports 
vthemia vera associated with a 
mveloma. In these 
the mveloma 
een positively established, if one uses 
the strict 


ssible 


none ot 


has 


ises 


diagnosis of 


criteria of identifying pre- 


pl: isma-like 


increase in 


ominantly mveloma_ or 
ells in the 


marrow. 


tumor or their 


he bone These criteria are in 
cordance with the most recent publi- 
itions on myeloma to be mentioned 
tel 
Pribram!* described a patient with 
Bence-Jones proteinuria 


appearance, by 


Ivevthemia 
d the 


imination, 


Roentgen ray 
of tumors in the sternum 
d ribs. As Bence-Jones proteinuria 
is been found in patients with bone 
irrow disease other than myeloma* 
lno on or necropsy was obtained 
this case, the diagnosis of mveloma 
not definitely established 
Perla and Biller’? reported the case of 
0 vear old patient with polvevthemia 
1. Thirteen vears later. after ben- 
and Roentgen therapy, the 
| cell count was 3.5 million. The pa- 


it died 2% vears later with anemia, 


ray 


work has received support from a 


ROSENTHAL 


the Division of Me 
Me clic ine, 


erant by 


. M.D 


CALIFORNIA 


ilifornia 


Phi SICS and 


University of (¢ 


white 3,100, 22% 


cell count of myelo- 
the peripheral blood, urine 
for Bence-Jones protein, en- 
liver and spleen, and multiple 
masses in the head, sternum, 
abdomen and groin. Autopsy revealed 
a tumor described as a hemoblastic or 
stem cell sarcoma of a primitive red 
cell type showing diffuse invasion. The 
tumor 


blasts in 
negative 
larged 


sott tissue 


masses and bone marrow 
with sheets of 
primitive cells surrounded by pro-ery- 
throcvtes, erythroblasts and normo- 
blasts. The pathological picture of this 
case resembles that of cases described 
by Ribbert!*, Smith!?, and Taylor'® as 
multiple myeloma of the erythroblastic 
type. T hese cases are of further interest 
because they were regarded as multiple 
myeloma although few, if any, myelo- 
ma or plasma cells could be found in 
sections of the However, recent 
articles indicate that mveloma cells may 
be identified more positively and read- 
ily in smear preparations than in histo- 
logical cut 8,10,15.20 This 
difference is partly attributed to the 
marked variations in morphology of the 
cell which mav times 
closely resemble other cell types such 
as the erythroblast. Pertinent is the 
case described by Tavlor which re- 
plasma cells in a bone mar- 

while in the histological 
the tumor obtained shortly 
afterwards at autopsy only a few plas- 


were 


similar in appearance 


tumor. 


mveloma 


vealed 23% 
row smear, 


section of 


the U. S. Public Health Service. 
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va cells could be recognize d. The case 


lescribed by 


called ervthroblasti¢ 
possibly the hemoblastic type under 


th) 


he system of classification 


P< rla and Biller could 
1 mveloma of the 


of mveloma 

the 

spread use of smear preparations from 
i 


formerly in vogue betore wide 


sternal aspiration. However, the ab- 
nce of recognizable myeloma cells in 
is case makes the definite diagnosis 


 mveloma uncertain 


The third « Arn- 
holdt?, was a patient who had polyey- 
themia for 13 vears prior to death fol 
performed — for 
splenic infarction. At autopsy, soft, my 
eloma-like nodules were the 


ase re ported by 


lowing splenectomy 


found in 


arrow of both femurs. Histologically 
these nodules anneared to be due to 
hemorrhage and connective tissue reac 


tion not mveloma 


Since Bence-Jones proteinuria is often 
issociated with mveloma. it 
est to that 


Be e-Jone prote inuria 


is of inter 


note 


one other case of 


in polvevthe 
mia vera. besides that « 


This CilSé 


f Pribram. has 
reported by 
had no other clinical evid nee 


to suggest the 


he en desc ribed 
ot mv loma 


loma 


presence 


Four Cases ot cle finite mve ASSO- 


ciated with polveythe mia are reported 


here 
Report of Cases. Cast Ee 59 vear 
in, Was seen in October. 1942. with 
| r historv of fatigue. dizziness. headacl 
sional blurring of vision and varke 
ishing of the face. Past histor vas no 
ntr butor 
Physical examination revealed i round 
bodied male with ruddy « mpl xion. Blood 
ressure was 140 mm. mercury systolic and 
0) di stoli Sk n was diffusely covere lw th 
ill blood blisters. Retinal veins were e1 
rged. Liver and spleen were not enlarged 


iphe ral 


Per 


blood sh wed hemoglobin 17 3 


per 100 ci red cell count 55 million 
white cell count 19.800 with a normal dif 
ferential count, platelet count 440.000. and 
hematocrit 60° The urine w negative 
Course \ po sible di nosis I polyey 
themia was made and 3 phlebotomi s of 500 
each brought the hematocrit down to 47 
+} 


ome symptomatic relief. The patient was 


1S 


placed li ! pl 
hydrazine but s former s\ pt mus return 
in a tew week 

From Febr to September, 1943, he w 
treated with 1 ctis pho phorus ind 1 
ceived a total I ) ) illicunies in 9 dose 
Che red cell nt varied between 5.8 to 7 
million. The ] nt never showed any definit: 
symptomati provement. Fatigue and he 
iche continu be the chiet mnplaints 

In the 1 of 1944, the patient d 
veloped 1 low dorsal spine radi 
ng to the I t lower chest  posteri rly. TI 
headaches a ad ine proved but. tl 
marked fat 1 weakne rsisted 

In Nove 1944 roentgenogram re 
ealed a | vol the ninth dor 
vertebra At t t] hemoglobin W 
14.8 m. pel OO ell count 4 
million, whit ll count 12.900 and he 
tocrit 46 

The patent was next een January 
1945, at wl time the back pain was mor 
severe nd tenst root pain 
blood ount w essentiall unchanged 
roentgenog! howed slight but definit 
ncrease in t estruct lesion of the nint 
Blood phosp! 
nad. kaline pl ta Wer nor 
Ervthrocvt i it tio! t was 15 n 
tter | 

In March, 1945, the 1 n the spi 

hest | atient ley loped pat 
thesias, numb ind tingling of the t 
ind finger tgenogram showed furt] 
increase the | nin the ninth dorsal vert 
bra an logical fracture at that 
He develo) t of t lower extremit 
ind prog! veakn Lumbar punctur 
revealed a bulin in the s] 
fluid 

The | iti died September ) 19 
Post morte revealed a destructive tumor 
the sevent] rhth ind ninth vertebr 
Microscopi ination of the tumor show 
predomin il f the pla 1a cells to est 
lish the diagnosis of myeloma. It is impossil 


to state whether o1 


not the 


re was an incre 
of plasma cells in the sternal marrow sect 
Although only a single mveloma lesion 
found at t v, it is very likely that t 
were multiph ions. A review of the re 


genograms revealed osteoclastic lesions in 
region of the left acetabulum upper port 
of the left fe r, wings of the ilia and 
sacrum. Tl] ireas were not examines 
the post mortem. Unfortunately. since the 
tient was taken care of elsewhere during 
last 2 vear f his life, the urine was 1 
test | tor tl presence Bence Jone S Pp! 
ind a sternal puncture was never don 


MULTIPLE MYELOMA ASSOCIATED WITH POLYCYTHEMIA 15] 
Phe patient had symptoms and Potal count 500,000 

onsistent with a diagnosis of Mveloblasts 1.2% 
vera. There w is no symptomatic Pre-mvelocytes, cos 1.4% 
it after treatment with radioactive Mveloeyvtes, neut 11.8% 
though the red cell count did Mveloevtes, eos 0.2% 
ial levels after the administration Neutrophils, ju . 16.2% 
iillicuries over a 7 month period Neutrophils, stabs 20.4% 
ifter the discovery of polyeythe Neutrophils segmented 16.4 
itient developed symptoms from a Eosinophils 2.0% 
lesion of the ninth dorsal vertebra Basophils O.S% 
ir later and at necropsy the Lymphocytes 25 
found to be a mveloma composed Plasma Cells 9.6% 
ntly of plasma cells Plasmablasts 0.6 


B 50 vear old housewife 
\l City, was seen in January, 1948 
iplaints were diffuse constant 
irms and legs for 6 months 
In November, 1947 it Mexic 
found to have a red cell count 
ind a hemoglobin of 20.3 em 
Three weeks later her red cell 
S.77 million ind ifter spe nding 
t sea level, it was 7.05 million 
rits of 61 and 56% respectively 
thie patient was found to have 
| prote mura Laboratory tests 
ured renal function with 
pecific gravity Blood proteins 
bnormality. Erythrocyte sedimen 
\ 29 mm. after one hour (cor 
ere Was) son symptomatic 1m 
fter a phlebotomy of 325 cc 
ry reve tled meningitis in child 
pneumonia at the age of 24 
sible nephritis at 44 vears. She 
kn wn diabetic for years ind 
ell controlled by diet and insulin 
it Berkeley, which is at sea 
matient complained of malaise ind 
She had a temperature of 102.4 
found to have a bilateral pneu 
responded to penicillin 
i] examination, the blood pressure 
y( tolic and 70 diastolic. Lungs re 
light emphysema with bilateral 
rales. Liver and spleen were not 
id there was no lymphadenopathy 
tudies revealed a red cell count of 
hemoglobin of 14.5 gm. per 100 
ount of 350,000, and white cell 
10,700 to 12,300 (1% polys non 
1, 60% polvs segmented, 2% eosino 
nphocytes, 2% monocytes ). There 
2 nucleated red cells per 100 white 
Urine was positive for albumin and 
Jones protein. Roentgenograms of the 
thorax revealed no bone lesions 
row obtained by sternal puncturs 


Megaloblasts 
Ervthrobl 
Pro-normoblasts 


ists 


Normoblasts 5.6% 

Megakarvocyt 0.6% 

pla cells established the defi 
ite pre S ( mveloma which iccounts for 


Bence | Tit 
Patients status was 


on September | 


the proteinuria 
essentially unchanged 


In the high altitucdk 


of Mexico City, she has symptoms of dyspnea 
nd pains in the extremities, while at low 
tltitudes 1S isvinptomati The polycythe 
mia in this case was thought to be related 
to a combination of high altitude, chronic 


bronchitis emphysema and myeloma. 
Summary. This patient came 
iltitude locality 


a polveyth nila which disappe ared when she 


from a high 
where she was found to have 
was at sea level. Her polycythemia was also 
partly secondary to a chronic bronchitis and 
emphyst ma. She complained of pains in her 
gs and was found to have a Bence 
Jones proteinuria. The diagnosis of myeloma 
established bv the 9 67 
plasma cells in aspirated sternal marrow. She 
has been relatively asymptomatic almost one 


arms and le; 


was discovery of 


vear after the discovery of the polyevthemia 
and mveloma 
B.¢ 


to us In 


a 65 vear old woman, was 
1949, with the 
diagnosis of polyevthemia vera. She had an 


CASE 3. 
referred January, 
8 month history of progressive weakness and 

the with 
For there was 
redness of the face, most marked 
months, and marked reddish 
hands and feet. She had been 
on an elimination diet for the past 
for a dry “allergic” 


paresthesias of arms and _ legs, 


unsteady gait about 2 vears, 
increased 
in the past 6 
cevanosis of the 
years 
cough. 3 months pre- 
viously, she had an episode of marked dizzi- 
At that time, there was enlargement of 
the liver and spleen, 5.21 million red blood 
cells and a hematocrit of 53% 


Physical 


with 


ness 


small 
a florid complexion and slight 


examination revealed a 
woman 


evanosis of the hands and feet. Blood pressure 


1.2% 

2.4% 

2.4% 


LAWRENCE, ROSENTHAL 
was 180 systolic and 90 diastolic. The heart Summary. This patient had an 8 month j 
was not enlarged, the lungs were clear, th history suggestive of polycythemia vera i 
iver Was palpabl ll cm. below the costal Although the patient did not have a sig 
and the spleen was not palpably nificantly elevated red cell count when seen 
enlarged. There was no lymphadenopathy by us. her elevated hematocrit, history and F 
Neurological examination revealed absent florid appearance were strongly indicative ot tl 
deep refle xes and vibratory sense of the lowe1 polycythemia vera Bom marrow revealed ‘ 
xtremities with slight muscle weakness 13% plasma ells and Roentgen ray exami 
Blood studies revealed a red cell count ot nation showed 2 areas of bone rarefaction Phe F 
$95 million. hemoglobin 17.5 gm per LOO diagnosis ot multiph mveloma was thu ti 
white cell count 15,000 with a normal stablished and the patient was placed under 1 
differential and platelet count of 380,000 treatment with Roentgen rays to the spine and th 
The hematocrit was 53 and 54% on 2 occa radioactive phosphorus intravenously e 
sions The possibility of polycythemia vera Case 4° a 56 vear old man, wa 
iding to multiple thromboses of the vessels — seen by Dr. Nathan Rosenthal in March, 1946 
f the spinal cord was considered, but with the complaint of a pain in the left 
sternal puncture seemed indicated upper quad int and in the left shoulder on 
Bone marrow obtained by sternal puncture inspiration. In 1943 his friends noted hi 
revealed unusually red « mpl xion. 6 months prey 
Mveloblasts 19 iously a chol vstectomy ind ippendectom 
were performed and his blood was noted 
Mveloevtes, neut to ricl 
14 Physical examination ded a man wit! 
0.9 very Horid omplke xion. | iver was palpabl 
Neutrophils, 1.0 - be low the comm of 
Ni utrophils stab 13.0% nd the spleen was enlarge d to the ilia ; 
Neutrophils segmenter 14.0° crest 
Eosinophils 14 Bl od ¢ xamin tion revealed a red count ot 
Basophils 0.20% mull n hemoglobin 145% hematoct 
I ymphocyt S 49° ve, Whit ount 15 with $3! 
Plasma Cx Ils 12.8 mented neu phils and platelets 500.000 
0.9: Course. The patient disappeared and no fo ( 
0.4 low-up possibl Apparently, he wa ( 
0.8 treated with venesections in another cit 
Ti until December, 1947, when he complaines 
Normoblasts 24 6 of nausea, vomiting dizziness and weakn«e 
Megakarvocvtes 19 of one week's duration. He did not appea | 
= ze utely ill. H face was hyperemic and tl t 
Thus, the unexpected diagnosis of mul spleen was palpable 3 finger breadths beloy ; 
tiple myeloma seemed established, providing — the costal margin Che red cell count was 4.7 
n explanation for the neurological symptoms million and the blood non-protein nitrog: ‘ 
ind signs. Bone marrow obtained from _ the was markedly elevated. The blood proteii ‘ 
| crest showed a similar picture showed il iibumin 2 5 ind globulin S.1 vl t 
Urine was negative for Bence-Jones protein pel 100° ec Phe patient went progressive 
but showed a trace of albumin Roe ntgen downhill and died 2% weeks later. t} 
rav examinations revealed areas of rarefaction Necropsy revealed numerous plasma ce 
1 the region of the right acetabulum and in the bone marrow of the sternum and t 
in the right 5th rib. There was considerable interstitial tissue of the kidnevs contain 
narrowing of the intervertebral space between focal accumulations of plasma cells t 
the 4th and 5th lumbar vertebrae suggestive Summary. This patient had known pol ' 
of a disc herniation. Blood proteins revealed cvthemia vera for 2 years. He had a t] 
in albumin of 3.8 and globulin of 3.0 grams terminal illness marked by renal failu 
per 100 cx Alkaline phosphatase was 2 Necropsy reve iled multiple mveloma tl 
Bodansky units. Blood coagulation studies Discussion. It is of interest to spe Is 
revealed a clot retraction rate, obtained by late upon the part plaved by the m tl 
electric resistance measurement!®, of 9.7 ohm- . . . 
eloma in causing or contributing to t ) 
cm. per minute and heparin clotting time of _? S a 
21 minutes. Both values are in the normal PoOlvcythemia in each of these cases he 
range attempt will be made to delve ext m 
The authors wish to express their thanks and ratitude to D N. Rosenthal and Dr. I. Davidsol SM 
ermitting this case ki 


l 


| 


\ hich 


ature 


MULTIPLE MYELOMA 


vely into the etiologies and origins 
myeloma and polycythemia vera, 
appear to be neoplastic in 
it is possible that 


1 proliferating cells of both the red 


However, 


ell and myeloma series originate 
om the same stem cell with certain 
factors, unknown at present, deter- 


these Cases the 


ining the type of cell produced. In 
stem cell may 


first have differentiated into the red cell 


ries to cause the elevated red cell 
muunt which later decreased when the 
em cell differentiated into myeloma 
Ils. One can only speculate as to the 
it plaved by altitude and pulmonary 
sease in contributing to the polycy- 


mia. The also have 


mveloma may 
relation to polyeythe mia comparable 


that of leukemia where the latter 


tten follows or complicates polycy- 


Cllila vera! 
ln Case 1, the lack of a tavorable 
nptomatic response of the patient to 
lioactive phosphorus is worthy of 
Although the red cell 
int fell to normal levels, the patient's 
iptoms persisted after 


nsideration. 


temporary 
provement. It. is possible that the 
sence 
onset which may have been te mpo- 
ily benefited by P** may have been 
efly responsible tor most ot the pa- 
t's symptoms, instead of the polycy- 
nia. This suggests the import: ince of 
king for other diseases in polycy- 
lia patients who do not respond 
| to therapy. 
me question arises as to the rela- 
between the myeloma and _ the 
active phosphorus in Case 1. Could 
phosphorus be a factor in causing 
ippearance of the myeloma? There 
record of such an occurrence in 
The lack of knowledge 
hether this patient had myeloma 
re or during phosphorus treatment 
s it impossible to attempt to an- 
this question; but with our present 
ledge concerning the induction of 


literature. 


ot unrecognized mveloma at: 


ASSOCIATED WITH POLYCYTHEMIA 


tumors after irradiation, it is unlikely 
that such small doses could possibly 
induce a neoplasm so soon after radia- 
tion therapy. Also, to date there have 
been no evidences of similar or other 
delayed effects of P** in an experience 
with several hundred patients extend. 
ing over the past 13 vears. Another 
question arises: if the patie nt did have 
latent myeloma, did it re spond thera- 
peutically to the phosphorus therapy? 

This also cannot be answered but must 
be considered in view of a recent report 
by Bayrd and Hall* of a complete re- 
mission for a known 19 months of my- 
eloma following 6 millicuries of radio- 
active phosphorus, and in view of some 
improvement in several patients with 
mveloma treated with radioactive phos- 
phorus”. 

The occurrence of myeloma in the 
other 3 cases which n received 
radioactive phosphorus or Roentgen 
ray therapy adds further support to the 
view that radioactive phosphorus is not 
an etiological factor in the 
ot Case 1. 

Since 
initially 


never 


mveloma 
these patients were studied 
for their polycythemia, the 
une xpected discovery of myeloma pro- 
vides information about the 
course of the latter disease. In Case 2. 
the patient has shown no symptoms 
which can be definitely attributed to 
the mveloma for 1 vear since its dis- 
covery. This indicates that myeloma 
can be present in a latent state and 
this situation may well apply to the 
other cases reported here. At present, 
very little is known about this latent 
state and its duration. 

Summary. A review of the literature 
has revealed that there are 2 reports 
of polycythemia associated with possi- 
ble myeloma. Two cases of polvev- 
themia with Bence-Jones proteinuria 
have also been described in the litera- 
ture. 

Four cases of polyevthemia and defi- 
nite myeloma are herewith reported. 


some 


{ l 
{ 
| 
Ww 
} 
; 
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) 
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LAWRENCE, 
All cases were first studied and 
followed their polycy- 
themia, and the myeloma was an unex- 
pected development or finding. 

Some interesting questions suggested 


because of 


by these cases are discussed: the rela- 


ROSENTHAL: 


tion of myeloma to polycythemia and 
their etiologies; response of polycythe- 
mia to radioactive phosphorus; radio 
a therapeutic 
latent 


active phosphorus as 
agent in myeloma, and_ the 


period of mveloma. 
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VENOUS THROMBO-EMBOLIC PHENOMENA® 
rHEIR ABSENCE IN PARAPLEGIC AND TETRAPLEGIC PATIENTS 


By ALBERT W. Cook, Lt. 


(j.c.) M.C., U.S.N.R. 


AND 


A. Lyonst, Commeanner, M.C.. U.S.N. 


ST. ALBANS 


NEW YORK 


From the Departments of Neurosurgery and Internal Medicine of the 
United States Naval Hospital 


Farat thrombo-embolic phenomena 
ive been cited as some of the 
idesirable results of prolonged bed 
st Such 
wvever, have not represented clearly 
e factor of bed rest in relation to the 
cidence of pulmonary embolizations, 


studies® 


ice no correlation has been made 
tween both the length of time of bed 
st and that of the incidence of 
boli in the lungs. In addition, the 
Tl 


1 bed rest has been used with too 


road a definition, and has not repre- 


ited the same situation as the term 
longed immobilization would imply. 
is latter phrase describes more ade- 
itely those circumstances which 
e been reported to favor the devel- 
ent ol phlebothromboses and sub- 
juent embolic phenomena in the 
ous system. 
n the past 17 months on the neuro- 
tical wards of the United States 
i] Hospital, St. Albans, New York, 
e have been 45 patients, 14 of whom 
been unable to move voluntarily 
muscles innervated by nerve 
rs from the low cervical, thoracic, 
bar, and sacral segments of their 
il cords. The remainder of these 
represented instances of either 
mic or physiologic spinal cord 
ruptions below the cervical spinal 
segments. The total time in which 


their paralyzed parts had not been 
moved was 115 man-years. During 
this time they had been subjected to 
approximately 175 surgical procedures 
of various kinds, but primarily those 
performed by the neurologic, urologic, 
and plastic surgery services. There have 
been five deaths, and post-mortem 
examinations of tissues, other than the 
spinal cord, were carried out in four 
instances. 

Since these patients represented in 
many respects the classical situation for 
the development of fatal pulmonary 
embolizations, it is the purpose of this 
study to evaluate the absence of these 
phenomena in these men. 


Methods of Study. Those 3 etiologic factors 
which have been reported to favor the devel- 
opment of venous thromboses and fatal pul- 
monary emboli were considered22-°9; 1, Blood 
factors. 2. Processes which alter the condition 
of the vein wall and retard the venous return 
to the heart from the lower extremitic:. 3. 
Generalized processes favoring thrombo-em- 
bolic phenomena. 

As has been noted before, the patients 
studied had either an anatomic or physi- 
ologic interruption of their spinal cords. The 
average age of the entire group was 26.1 years; 
the oldest being 43 vears and the youngest 20 
years. The determinations listed in Table 1 
were performed on a group of 15 of these 
men and were done when the following con- 
ditions prevailed: 1. Surgery had not been 
performed in the previous 7 days. 2. Penicil- 
lin, sulfonamides and streptomycin had not 


e opinions of the authors expressed herein do not necessarily represent those of the 
Medicine and Surgery of the Navy Department or of the Naval Service at large. 
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TABLE 1,.--BLOOD FACTORS IN 15 PARAPLEGIC AND 


TETRAPLEGIC PATIENTS 


~ v c 
a WF ae Oe mae nae a 
R.H ie 90 8 2.5 237 , 000 6.62 4.10 2 
P.M r 4 100 2 . 182,000 6.10 4.10 2 
AW L 1 98.1 6 2.9 210,000 7.40 4.65 2 
W.D. T10 89 5 2.4 181,000 9.10 3.95 5§ 
A.M. T9 100 6 2.0 190, 000 6.70 3.65 3 
en T 10 100 8 2.8 188 ,000 6.55 3.87 2 
Pp. (i 90 2 3.0 193,000 7.90 3:00 4 
W.M T 12 100 7 3.1 186, 200 7.10 . 5 2 
ay. €4 100 3 2.35 175,000 7.60 4.70 2 
ro. G6 100 2 3.0 201,000 6.65 4.49 2 
Sh. F-o 100 4 2.3 195,000 6. 50 4.65 ] 
FA 13 89 8 1.8 183,000 6.70 4.65 2 
E.W T 6 95 2 2.0 184,000 6. 30 3.45 2 
we. &.4 88 7 2.7 200 , 000 7.10 3.80 3 
C.F 112 89.8 2 1.9 180,000 6.50 3.95 


Link - Shapiro Method; The Maltine Company, New York, New Yor 
Lee - White Method (20); Normal Values (minutes) - 5-8 

Duke Method (29); Normal Values (minutes) - 1-3 

Fonio’s Indirect Method (6); Normal Values (c.mm.) - 180,000- 
Greenberg Method (21); Normal Values (gm. per 100 cc.) 

Total Protein 7.1 ; Albumin 4.1; Globulin 2.7 

Clark-Collip Modification of the Kramer - Tisdall Method (17) 
Normal Values (mg. per 100cc.) 9-11.5 

Abnormal results such as this will be discussed in a future 


communication from a different standpoint. 
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en administered in the past 72 hours. 3. 
ver was absent. 4. Vitamin “K” had not 
en given in the previous week. 


It was necessary to observe these 
recautions because of the effects of 
Vitamin and drugs such as peni- 
illin on the prothrombin time and 
oagulation time, respectively. Also, 
Selve had shown that following cer- 
tain stimuli an alarm reaction was 
yroduced in which there was a decrease 
the blood clotting time and an 
nerease in blood platelets. The results 
# the blood total protein, serum albu- 
iin, and serum globulin determina- 
tions were included because © of 
Quick’s*! opinion that the serum albu- 
iin represented the normal  anti- 
irombin of blood, and because of 
Ochsners** belief that hypoprotein- 
mia and  hyperglobulinemia were 
mong the causes of the increased 
agulability of blood following tissue 
The second and third factors were 
idied by clinical observations — of 
ese patients on the wards. 
Facrors. Although it was 
ite evident to us that there was no 
e group. of determinations which 
could have made estimate 
ictly a normal or an abnormal clot- 
mechanism in these patients, we 
med the procedures noted in Table 
lequate for this study. Our purpose 
estimating these individual factors 
merely to answer the question 
ther or not the blood of these men 
tained these factors in quantities 
cient for normal blood coagulation. 
considered this the only accurate 
rmation we could gain from these 
edures, since, we too, agree with 
concerning the unreliability 
these tests in establishing an 
ased blood clotting tendency. 
ie results of most of the determina- 
were within the accepted normal 
for the individual test. Even 
results which were abnormal con- 


firmed the fact that the ability of the 
blood of these patients to clot was not 
subnormal. Since this was the case, we 
felt that the blood clotting mechanism 
in this series of patients should react 
to extraneous influences in a fashion 
similar to that of other bedridden 
patients. Deitrick’s’ findings on immo- 
bilized normal young males were simi- 
lar to these results. 

Venous FLow anp VEIN 
The lower extremities of these patients 
were almost constantly being subjected 
to the pressure of a bed or a wheel- 
chair. The muscles of these limbs were 
atrophied and extreme edema was 
present in some cases, suggesting the 
presence of circulatory insufficiency. 
Although no direct measurement of the 
venous blood flow in the lower extremi- 
ties of these patients was made, the 
observations of Wakim et al.** on the 
venous blood flow in the lower extremi- 
ties of patients with normal, spastic. 
and flaccid muscles amply demon- 
strated that in cases of flaccid paralyses 
there was only an insignificant increase 
in the venous blood flow when stimula- 
tion of the muscles was attempted. 
Dock!', in fact, has also observed the 
presence of organized thrombi in the 
veins of flaccid lower extremities of 
patients who have died of acute ante- 
rior poliomyelitis and presumably the 
basis of this finding was that of venous 
stasis in the flaccid muscles. These 
observations and those of Franklin'® 
confirm the accepted opinion of the 
role of muscle contraction in returning 
venous blood to the heart from the 
lower extremities and add support to 
the suggestion that circulatory insuffi- 
ciency was present the lower 
extremities of the patients of this 
series. 

Originally it was thought that the 
presence of intermittent and, in some 
cases, almost continuous spasms of the 
musculature in the lower extremities of 
some of these men may have prevented 
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ot 
stasis and, thus, have been the impor 
tant 
embolic episodes. However,: thos 


aly considerable degree venous 


factor in preventing thrombo 
men in whom the spasmodic contrac 
of the their 


extremities were most severe, surgical 


tions muscles in lower 


division of the anterior spinal nerve 
roots to these muscles was performed 


rendering them flaccid. Since there 
has also been no tatal thrombo-embolic 
event in these patients after their 


muscles have been flaccid, it is evident 
that the presence of spasticity of the 
the ot 
of these men has little to do with 


muscles in lower extremities 
the absence of thrombo-embolic epi- 
sodes in these instances. 

Local conditions such as those that 


9.10.16.24 


have been enumerated! and 


which Ferguson'* deemed exceedingly 


important, must, if other expressed 
views regarding venous thromboses are 
considered favor 


ot phlebo 


pulmonary 


to be maintained, be 
ible 


thromboses 


for the development 
and emboli 
zations 

GENERALIZED Factors. These patients 
have been subjected to innumerable 
surgical procedures which, in them 
selves, have been reported*® to increase 
the coagulabilitv of blood and, together 
the other 


should increase the probability of fatal 


with processes mentioned 


pulmonary embolizations in these 
instances. It is significant also that until 
of these 1 
large quantities of analgesic and hyp- 
notic drugs which, according to Dock®. 
the ot 
thromboses and pulmonary accidents in 


bed-rest patients. All those other proc- 


recently received 


increase probability venous 


esses such as repeated infections, tissue 
destruction, and general debilitation 
were also present in manv c In 
the tetraplegic patients particularly 
one other factor, that of the loss of the 
ot 


present. This situation along with the 


primary muscles respiration. was 


almost constantly supine position of 


EMBOLIC PILENOMENA 


these men created the ideal respiratory 


basis for the occurrence of — lethal 
thrombo-embolic events in the venous 
svstem 

Discussion. Even though all the 


aforementioned processes favoring pul 
monary embolizations have been pres- 
ent in these patients, no patient in this 
series has died as a direct result of this 
phenomenon Post-mortem studies of 4 
patients, also. did not reveal any evi 
dence of old pulmonary infarctions 
However feel that there is still on 
factor, that of the age of these patients 
which will reconcile this conflict 

Allen! stated that 82.3% 


with venous thromboses were above the 


We 


of his patients 


age of 40, and Veal and Hussey" found 
that 70% of their SO cases of venous 
thromboses were above 10 vears old 


Evans! pre nted a SeTics ot cases ot 
fatal pulmonary embolizations in which 
occurred in the 
et al® have 
of their cases 


the greatest idence 
6th decade. and Carlotti 
demonstrated that $3.8 

ot 


patients at 


embolism in medica 
Massachusetts General 
1936 


Veal 


pulmonary 
the 
Hospital between the vears of 
1940, and S7.4 the 
1941-1945 ars 


Linton-°, in 


between 
1() 


fact 


Ove 
belie Ves 


that he 


use of Dicumarol onlv for the prevel 


aut 


such mportance ites th 


tion of venous thromboses and pulni 


embolizations in 


nary patients 1 
the Studies of th 


kind emphasize the importance of a; 


older Groups 


in these ise ases 
In this group of patients there w 
ot 4 


1 


only 1 individual above the age 


age +49 


ind the average age ot t 
entire series was 26.1 vears. It appea 
that it the ot 


average age which accounts, in part. | 


is existence this vou 
the absence of fatal pulmonary emb« 
vations in these men. The report ot I 
et al. the fal 


pulmonary infarctions in patients W 


on low incidence of 


tuberculosis at the Sea View Hospit 


Loe 
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Staten Island, New York, also tends to 
upport this assumption. 

Although we are unable to explain 
sactly the role of age in) thrombo- 


lic Venous processes there is som 
idence that may help resolve this 
roblem. Holmgren and Wilander'”, 
tilizing the tact that heparin is 
itensely stained with toluidine blue, 
mind that the granules of the mast 
Ils stain precisely like heparin, thus 
idicatin 


yurce of heparin in the body. Further- 


that these granules are the 


hore Jorpes citing further work of 


Holmgren, states that there is a steady 
nd considerable decrease in the num- 
r of mast cells during the course of 


fe. It mav be speculated that it is this 
teady decrease in the human source of 
eparin together with other predispos 
x factors, that accounts for the occur 
nce of thrombo-embolic phenomena 
patients primarily over 40 years old 
Summary and Conclusions. The ob- 
rvation is made that a group of 45 
iralvzed veterans represent a total of 


> man-vears in which their lower 


tremities have not been moved vol- 


untarily. They have been subjected to 
approximately 175 surgical procedures. 
Up to the present there has been no 
death in this group from a pulmonary 
embolus. 

Data concerning the coagulation 
mechanism of the blood of these 
patients are presented and shown not 
to be consistent with the idea that the 
blood of these patients clots subnor- 
mally. Other factors producing injury 
to the vein walls in the lower extrem- 
ities and tavoring venous stasis in these 
limbs are reviewed. 

From the data obtained we believe 
that the following conclusions are war- 
ranted: 1. The young average age of 
the patients in this group accounts for 
the absence of fatal pulmonary emboli- 
zations; 2. The age of bed-rest patients 
is one of the chiet determinants of the 
occurrence of lethal thrombo-embolic 
phenomena; 3. The basis for the influ- 
ence of advancing age on the incidence 
of thrombo-embolisms may be, in part. 
the concomitant decrease in the human 


source of heparin the mast cells 
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EXPERIENCES WITH 116 JUVENILE CAMPERS IN A NEW 


SUMMER 


CAMP FOR DIABETIC BOYS 
By A. J. GABRIELE, M.D. 


SENIOR FELLOW 


IN MEDICINE 


AND 


ALEXANDER MARBLE, M.D. 


INSTRUCTOR IN MEDICINE 


HARVARD MEDICAL SCHOOL 


PHYSICIAN, NEW ENGLAND DEACONESS HOSPITAI 
BOSTON, MASSACHUSETTS 


row) thie George Baker ( linic 


Director 


present report: summarizes ex- 
riences and clinical findings with 116 
ibetic bovs cared for in the newly 
ened Elliott P. Joslin Camp in the 
vn of Charlton, Massachusetts. Al- 
ugh physicians of the George F. 
iker Clinic in have for 18 
irs sponsored the Clara Barton 
rthplace Camp tor Diabetic Girls in 
rth Oxford, 


radically 


Boston 


Massachusetts, and 
have sponsored summer 
nps for boys at various other loca- 
is, this was the first year that a per- 
nent camp had been established for 
s. Like the Clara Barton Birthplace 
np, it is operated by the Association 
Universalist Women of America. 
he camp is run as a non-profit or- 
zation with fees for campers in 
5 ranging trom $0 to $5 per day 
ending upon the statement of the 
nts as to their ability to pay. No 
tional charge was made for insulin 
wr medical and nursing care. 
camp site occupies some 65 
of hilly, wooded land about 50 
from Boston and 12 miles from 
ester. It includes a small lake of 
t 15 acres. Beginning in Septem- 
1947, construction of buildings 
started and at the time of the 
ing of camp on June 26, 1948, 7 
ers cabins, a 


cooks cabin, a 


g hall, administration building, 


, Elliott P 
New England Deaconess Hospital 


Joslin, M.D... Medical 


laboratory and infirmary were avail- 
able for occupancy. The campers’ ca- 
bins were arranged on a hillside over- 
looking the lake; each accommodated 8 
boys and 2 counselors. The boys were 
arranged in cabins according to age. 


Personnel included a_ director, busi- 
ness manager, 14 counselors, 2 cooks 
and 2 assistants, 3 laboratory techni- 


cians, one resident physician and 2 
graduate nurses. 

The infirmary included quarters for 
the resident physician and family, 2 


nurses, a central office and accom- 
modations for 5 patients in 4 rooms. 
Only 
were kept in the infirmary; others were 
transferred to the New England Dea- 


coness Hospital in Boston. The labora- 


patients with minor illnesses 


torv building is made of brick with 
concrete flooring so that it is possible 
to use apparatus such as the photo- 
electric colorimeter and microscope as 
in the usual laboratory. Facilities were 
available for the 
sugar in the urine and blood as well 
as for the routine analysis of urine and 


determination — of 


simple blood studies, such as hemo- 
globin and blood counts. 

Camp Routine AND PROGRAM. Non- 
medical. The camp routine was made 
to conform as nearly as could be to 
that of the average summer camp for 
boys. From 7:00 a. m. to 9:00 p.m. a 

(161) 


il 


program was arranged that included 
in the morning, afternoon and evening. 
periods of active exercise, such as land 
sports, swimming instruction and boat- 
ing, and less active periods such as 
shop work, crafts, nature study, arch- 
The time of 
the active periods was varied, depend 


erv, dramatics and music 
ing upon the type of insulin being 
used, so as to decrease both glycosuria 
and insulin reactions as far as possible 

Medical. effort 
treat the diabetic condition as well as 


Every was made to 
or better than under hospital condi 
tions. All food was 
gram The 24 
quantity of urine was measured daily 
the deter- 
mined by modification? of 
the the 


tion of urine sugar adapted for use 


weighed using 


scales. hour amount 


and percentage of 
the 
Sumner‘ 


sugar 
Exton 
reagent tor estima 
with the photoelectric colorimeter. In 
addition, specimens of urine were test- 
ed qualitatively for sugar at 7:15 and 
11:15 a. m. and at 4:15 and 8:00 p.m 
Capillary blood sugar determinations 
were made on each boy twice weekly 
on half the group this was done on 
\fonday the othe 
half on Friday. The 


method of Folin® adapted tor use with 


and Thursday and 


Tuesday and 
the photoelectric colorimeter was used. 
During the camp stay a complete phy- 
examination and a 
anavlsis of 


sical complete 
and the 
blood hemoglobin and red blood count 
determined. Other 
which carried 
scribed later. 


urine were made 


studies 


de- 


special 
were out will be 

Except on the morning on which 
blood sugar determinations were made 
campers were given, routinely, 100 gm 
of orange juice on arising, following 
which insulin was administered by one 
of the nurses. On days on which blood 
sugar determinations were made, these 
were taken on arising, following which 
orange juice and insulin were given. 
Between meal feedings were given in 


GABRIELE, 


MARBLE: 


the forenoon, afternoon and at bedtime 
thes 
lunches was varied depending upon the 


The exact time and amount of 


tvpe of insulin being used. Thus when 
a combination of crystalline and pro 
tamine zinc insulin was given, be 
tween meal feedings consisted usually 
ot 2 crackers each 2! 


at 10:00 a. m. and S:00 p m. and 1 such 


inches square 


cracker at 2:00 and 4:00 p. m. As wil 
later be brought out when NPH-50 
insulin was used. it was usually found 


best to omit the forenoon lunch and t 


increase the bedtime lunch so that witl 


some campers the latter included 4 
crackers, 180 to 240 gm. of milk and 30 
gm ot chees« 


Summary of Data Regarding Camp 


ers. In all, 116 diabetic bovs (1 camp 


er did not require insulin) were a 


commodated at the camp for period 
1 1 to 8S weeks. Of the tota 


remained fol l week 


ranging tron 


number, 2 bovs 


27 for weeks; 1 for 3 weeks; 73 to 
t weeks: | for 5 weeks; 5 for 6 week 
and 7 for 8 weeks. Table 1 gives ge! 
eral data regarding the ages of tl 


bovs. duration of diabetes, total insul 
dos On idmission and discharge ul 
diet on admission and discharge 

It will be noted that there were 


campers below the age of 5 vears. A 
though they did surprisingly well 


camp the general consensus was th 


they were scarcely mature enough | 
receive the maximum benefit fro 
camp 

Most of the were fre 


campers 
\lassachusetts, but 14 states in all we 
represent d and one of the bovs list 
in the accompanying table as_ fr 


New York actually was from Argenti 


GEOGRAPHICAL LISTINGS 
Massachusett 64 New Hampshire 
New York 1] Rhode Island 
Connecticut Q Virginia 
Vermont 7 Marvland 
Maine 5 Oregon 
New Jersey 5 Pennsylvania 
Ohio Florida 


JUVENILE CAMPERS IN 


ANALYSIS Hlome ‘TREATMEN) 
Priok TO Camp Stray. Since many ot 
boys arrived at camp showing much 
ugar in the urine and even diacetic 
icid, it was thought worth while to at- 
tempt to gain some idea as to the ade- 
puacy of treatment under home condi 
tions. In 41 of the 116 bovs, the first 
ernight quantity of urine contained 
nore than 2% sugar and in 16 instances 
ve a positive test for diacetic acid. 
\n even greater number, 23, showed 
liacetic acid in the first complete 24 
our amount collection. 

\ detailed, yet simple, questionnaire 
vas filled out under the physician's 
upervision regarding usual care of the 
liabetic condition at home. In all, $83 
\ completed questionnaires. The in- 
mation obtained may be summarized 
s tollows. 

Diet. Of the $3 campers, 32 


iat they weighed their food, whereas 


said that household measures were 


stated 


ed. Twenty-four merely approximat- 
| the amount of food taken but only 
idmitted that they ate freely. These 
tatements trom the boys themselves 
to care in diet would be heartening 
t were not for the fact that 51 stated 
it in addition to their regular diet 
ey frequently took additional food 
hich in the case of some of the camp- 
iumounted to a remarkable increase 
iet. In answer to the question “Do 
follow vour diet?” 35 responded in 
negative and an additional 16 
ted that they frequently broke their 
t. Thus, from the testimony of the 
pers themselves, a total of 51 
did not follow their diet regular- 
it home. 
Insulin. Sixty-six Campers stated that 
knew how to give insulin but only 
4 the 83 said that they usually gave 
to themelves alone or under super- 
on. Seventeen of the 83 gave it to 
nselves part of the time. Forty of 
83 did not give any supplementary 
lin if tests were bad. 
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DATA REGARDING 116 CAMPERS 
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83 bovs, 52 


their urine 


Urine Tests. Of the 
stated that they tested 
under home conditions and all but 18 
stated that they. made tests at least once 
daily. In 24 instances it was stated that 
tests were done daily 4 times. Twenty- 
one boys stated that the urine tests at 
home with Benedict's solution usually 
ranged from a yellow-green to a red 
reaction. It is our impression from ob- 
at 
camp that the number showing bad 


servations during the early days 
results was probably greater than this. 
Insulin Reactions. With only a few 
exceptions the campers had been at 
home on a combination of crystalline 
and protamine zine insulin taking the 
two varieties by separate injection in 
the morning before breakfast. Sixtv- 
eight stated that they were subject 
to insulin reactions, thus indicating the 
importance of this complication in the 
every day life of the juvenile diabetic. 
Forty of these stated the most common 
time of $:30 
and bedtime and the least com- 
mon time was between 11:30 a. m. and 
#:30 p. m. Only 53 of the 83 campers 
stated that they usually 
them of carbohydrate. 
usually candy or sugar wafers. 


reaction was between 


p. In. 


carried with 


some torm 
Periodic Examinations. In 37 of the 
S83 bovs it was stated that thev visited 
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their doctor once or twice a month; 23 
every 2 to 3 months; and 19 every 4 to 
12 months. Most patients stated that a 
blood sugar taken 
at the time of each visit to the doctor 
EXPERIENCE DurRING CAMP 
ING SEASON. Under the intimate condi 


determination was 


CLINICAI 


tions in a summer camp the resident 
physician had an unparalleled oppor- 
tunity 
the sizable group of diabetic boys. At 


for clinical obervations among 
the outset it was decided that the aim 
of treatment would be to secure as fat 
as possible freedom from sugar in the 
urine and a normal blood sugar. It was 
realized from the beginning that a com 
promise would need to be made with 
this ideal to provide relative freedom 
from insulin reactions. It was early 
found, however, that from a practical 
standpoint such freedom was impos 
sible if one were to strive for meticul 
detailed pe 
rusal of the day by day charts shows 


ous control. However, a 
that in most instances following the 
first few days in camp glycosuria wa 
kept on the average below 10 gm per 
24 hours and in many instances below 
5 gm. per 24 hours. Thus, as it actually 
worked out, in very few campers wa 
there a wastage of more than 5% of 
carbohydrate consumed, and, consider 


ing the total glucose content of the 


TABLE 2.-COMPARISON OF WEIGHT AND HEIGHT OF NORMAL AND 
DIABETIC BOYS IN CAMP 
Group Weight, Pounds Height, Inches 
Numt Normal Diahetic Normal Dialx 
28.7—35.3 38 56.0—38.6 10.4 
1.9 2 »1.6—39.2 14 3S.S—41.6 12 
y 5.9 35, 1—43.5 50 11.2—44.2 16.1 
6 6.9 7 39.2—48.6 53 13.5—46.5 17.0 
7.9 6 13.0—53.2 55 15.6—48.8 50.5 
8.9 17.2—58.4 63 17.5—50.9 
) 9.9 S 51.6—64.4 66 19.5—52.9 54.4 
10 10.9 12 57.0—71.6 51.4—55.0 55.1 
1] 11.9 1S 63.0—79.4 $1 53.3—57.1 57 
12 12.9 69.4—87.2 86 55.2—59.0 58.4 
13 13.9 18 75.9—95.7 95 56.9—60.9 58.5 
14 14.9 12 §1.1—102.9 12] 58.6—62.8 66 
15 15.9 7 89.4—113 105 60.3—64.5 63 
96:0— } 
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diet arising from carbohydrate, protein 
ind fat sources, the wastage of sugar 
was on the average less than 3 to 4% 
rhe health and vigor of the campers 
was in general at a high level, at least 
equalling that of non-diabetic boys of 
comparable age. As a gross index of 
this, one may cite the fact that in base- 
ball games with neighboring camps 
non-diabetic ), 4 of the 5 games were 
von by the diabetic boys; the only 
wimming meet and both of two track 
neets were won by the diabetic boys. 
From the summary of heights and 
veights of boys in‘ lable 2 it is obvious 
that they compare favorably with fig- 
ires of normal standards.' In fact, al- 
nost without exception the diabetic 
bovs were taller and heavier than ex- 
ected from normal standards. Al- 
though weight gain during the camp 
ason was negligible, it must be point- 
| out that the boys lived during their 
eriod of 2 to 4 weeks under conditions 
fairly strenuous activity. 
Diet. As shown in Table 1, the aver- 
re diet at discharge ranged from 165 
n. of carbohydrate daily for patients 
trom 3 to 4.9 years of age to 236 gm. 
patients from 14 to 16.3 vears. Cor- 
— figures for protein and fat 
78 to 134 gm., and 81 to 126 gm., 
spectively. The caloric content of the 
et ranged from 1701 for the younger 
up to 2614 for the older group. The 
west diet in the camp was carbo- 
drate 150, protein 77, and fat 77 gm., 
| the highest diet was carbohydrate 
. protein 154, and fat 143 gm. These 
charge diets varied somewhat from 
diets during the camp stay, al- 
ugh not greatly so. It was ¢ arly 
ind certain increases would be im- 
itive from previously set levels 
er to satisfy requirements of ap- 
p tite and energy expenditure. The 
c rbohydrate content of the diet was 
ributed about equally among the 
iain meals. Between meal feedings 
Wore given as previously described. 
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Insulin. With tew exceptions, boys 
on entrance to camp were first treated 
with crystalline and protamine zinc 
insulin by se parate injection in the 
morning before breakfast. Only rarely 
was supplementary cryst line insulin 
given before the noon and evening 
meal. Following initial adjustment and 
accumulation of basic data, the camp- 
ers were then shifted to a new modified 
protamine insulin (Eli Lilly and Com- 
pany, NPH-50).° or to a combination 
of crystalline and globin insulin with 
zinc given by separate injection before 
breakfast. With 34 campers enough 
time was available to permit return to 
the program of crystalline and_prota- 
mine zine insulin and then another 
study period on the insulin under in- 
vestigation. 

The results of the special insulin 
studies have been made the subject ol 
a separate communication* and will 
not be given in detail here. However. 
it is appropriate to state that the NPH- 
50 insulin gave promising results and 
with almost all campers it was possible 
to achieve as good or better control 
with a single dose of this type of insulin 
as with the combination of crystalline 
and protamine zinc insulin. In a num- 
ber of instances it was possible to use an 
appreciably smaller dose of NPH-50 
than the total dose of the other 2 varie- 
ties. With the relatively few campers 
with whom globin insulin with zinc 
(Lilly) was given, the results were not 
unfavorable. However, in no instance 
could it be said that the results obtain- 
ed were better than with other pro- 
grams. With the most severe diabetics, 
the length of action of globin insulin 
with zinc did not seem long enough to 
provide a_ satisfactory fasting blood 
sugar. 

Exercise. If, prior to the camp ex- 
perience, there had been any doubt 
in the minds of medical attendants as 
to the remarkable effect of physical 
exercise upon the blood sugar of pa- 
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insulin, that doubt 
would have been quickly dispelled. All 
concerned acquired great respect for 
the powerful hypoglycemic effect of 
exercise under the conditions prevailing 
in camp. Using an active program 
it was possible to give much higher 
diets and maintain as good or better 
control of diabetes with a lower dose 
of insulin. Days of relative inactivity 
promptly produced increased hyper- 
glycemia and glycosuria. The physi- 
cian was able to reduce glycosuria 
at certain times in the day when it 
otherwise would 


tients receiving 


have occurred by 
suggesting an active physical program 
at such hours. The time and size of 
between meal lunches had to be ar- 
ranged to correspond with the point 
of maximum activity of the insulin 
currently used. 

Insulin Reactions. It must be con- 
fessed that insulin reactions occurred 
with relative frequency. In all, 648 re- 
actions occurred during 3050 camper 
days. There was an average of about 
11 reactions on each of the 56 days at 
camp. On 1513 camper days during 
which a combination of crystalline and 
protamine zine insulin was used, there 
were 273 (18%): on 120 
camper days when a combination of 
crystalline and globin insulin (Lilly) 
was used there 41 reactions (34.1%): 
and on 1396 camper days during which 
time NPH-50 insulin was used, there 
were 320 reactions (22.9%). It is evi- 
dent that under the conditions of study, 
reactions were most common when a 
combination of crystalline and globin 
insulin was used. Most reactions were 
mild and responded readily to treat- 
ment with 2 to 4 gm. of sugar given in 
the form of dextrose wafers. Others 
required 100 cc. of orange juice or 
ginger ale for treatment, but in only 36 
instances was it necessary to give 
glucose intravenously. It was a rule of 
camp to treat reactions promptly and 
adequately so that the camper was able 


reactions 
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to resume his activity without delay 
Thus patients took part in the norma! 
camp program, including competitiv: 
sports, despite the fact that they may 
have been treated for hypoglycemia 
earlier in the day even to the extent 
of having received glucose intraven 
ously. In no instance was any late com 
plication of hypoglycemia observed. 
MrDICAI 
eral health of the campers was amaz 


The gen 


ingly good. There were 10 admission 
to the infirmary during the entire cam) 
season and in only 4 instances was it 
necessary to retain the camper in the 
infirmary for longer than 2 days. No 
instance of communicable disease wa 
encountered, except 4 cases of “pink 
eve’: no instance of fracture of bones 
occurred; no acute surgical emergenc) 
arose. Illnesses were confined to uppet 
respiratory infections, cuts and abra 


sions, epidermophytosis, poison iv) 


dermatitis and similar minor ailments 

The infirmary was kept open at all 
hours of the day and night and regular 
sick call was held at 9:15 a. m. and 
1:15 p. m. Excluding routine and spx 
cial physical examinations, there wer 
525 infirmary calls recorded during th 
S week period. 

Only two campers were transferred 
to the New England Deaconess Hos- 
pital, one because of infection of a 
foot and sprained ankle, and the other 
for study of a chronic obscure neur- 
ological condition. One other patient 
was discharged to his home because ot 
an upper respiratory infection from 
which he quickly recovered and was 
able to return to camp. 

Eyes. Careful ophthalmoscopic  ex- 
amination was carried out in 109 bovs 
by Dr. Henry A. Mosher of Boston to 
whom we are indebted for the follow: 
ing summary; “Of those with nota)l 
findings, 3 boys had hemorrhages «nd 
exudates in their fundi. Of these, a bo 
aged 8.3 vears, who had been diab: tic 
for 6 years had a group of five small 


eve only: 
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round, deep hemorrhages in one eve 
mly. Another, aged 9.9 years, a known 
‘had 10 small, 
vaxy exudates near the macula of one 
there 
n either eve. The 


liabetic for one vear, 


were no hemorrhages 
third bov, aged 15.5 
vears, a diabetic for 8% vears, had 6 or 


nore deep, round hemorrhages in each 


nacular region and several hemor- 
rhages in the nerve-fibre lavers and 
xudates both eves. No definite evi- 


arteriosclerosis was seen in 
of the boys in this 
Two bovs had bilateral nuclear 
ens opacities probably of congenital 


lence of 
the fundi of any 


‘roup 


rigin 
The visual acuity of the campers was 
Snellen test 
harts in $4 of the boys. Vision proved 
30 or better in both 
es in all, with the exception of 11 
vs in Whom the vision in one or both 
10 or 20/50 and in 3 in- 
tances less than 20/50. 

eeth. The teeth of certain of the 
umpers examined under the 
Harold A. Kent of 
ston to whom we are indebted for 
e following summary: 


stimated bv the use of 


» be as good as 20 


CS Was 20 


were 


pervision ot Dr 


“In a study of 
7 and 16 
high caries susceptibility period) 7 
hout 13% 


bovs between the ages of 
had no fillings or cavities, 
had they lost anv teeth due to den- 
decay. These ages were grouped in 
ler to study the permanent teeth and 


ir caries susce ptibility; in the entire 


| 


no permanent teeth were lost be- 
Diabetes had 
1 discovered between 1 and 9 years 


se of extensive caries. 
ige or before many of the perma- 

t teeth had erupted. In another 
ip of 13 patients between the ages 

>} and 7, the deciduous teeth in 
patients from dental 
These findings help to sub- 

si utiate the statement that if the on- 
of diabetes occurs before 9 years 

0! age there is a very good chance that 
th se patients can retain their teeth 
a | have healthy mouths during the 


were free 


( eS 
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high caries susceptibility ages of 3 
to 16. As far as could be determined 
all patients studied had the average 
professional attention; that is, some 
were seen regularly by their dentist, 
others were not.” 

Roentgenological Studies. Because of 
the well recognized high incidence of 
arteriosclerosis in diabetics of long 
standing, it was thought worth while to 
check roentgenologically those campers 
whose diabetes was of long duration. 
In the first half of camp those whose 
diabetes was of 7 or more years’ dura- 
tion were studies with Roentgen rays of 
the chest, pelvis and legs, with special 
technique to bring out slight evidences 
of arteriosclerosis. Nine such patients 
studied with entirely negative 

Consequently, in the latter 
half of camp only those patients with 
diabetes of 10 or more years’ duration 
were studied in this way. Four campers 
with diabetes averaging 
10.1 vears had Roentgen ray examina- 
tion. In of these was there any 
evidence of arteriosclerosis. 

These findings bear out the general 
experience that in the present day with 
moderately good control of dia- 

arteriosclerosis does not begin 
to appear in demonstrable form until 
more than 10 years have elapsed and 
not until 15 or 20 vears have 


were 
results. 


duration of 


none 


only 
betes, 


usually 
gone by. 
Capillary Fragility. Tests of capillary 
fragility were carried out in 112 camp- 
ers. Two techniques were employed. In 
one the blood pressure cuff applied to 
the upper arm was kept at the level of 
diastolic blood pressure of the camper 
for a period of 4 minutes. At the end 
of that time, the number of petechiae 
was counted in a circle 6 cm. in diam- 
eter below the antecubital space. Em- 
ploying this procedure essentially nega- 
tive findings (12 petechiae or less) 
were secured, with one exception. In 
one camper 35 petechiae were noted. 
Two other campers had 8 petechiae, 
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which is within the normal range, and 
all others had Most of the 
boys showed no petechiae. 

A second technique was carried out 
in all by inflating the cuff uniformly to 
80 mm. Hg. and maintaining this pres- 
sure for 4 minutes. The camper show- 
ing 35 petechiae by the first technique 
likewise showed 35 petechiae by the 
second method. 


less. 


One of those showing 
8 by the first method showed 26 by the 
second and the other showed 8. By the 
second method there was a small group 
with petechiae above 12 in number; 
these comprised one with 20; one with 


16: one with 15; 3 with 14: and two 


with 13. 
With diabetic patients in general it 
has been found that in those with 


retinitis there is almost invariably an 
abnormal capillary fragility.® This did 
not prove to be the case in the group in 
question. Although it is true that the 
one patient showing 35 petechiae had 
retinal hemorrhages and the one show- 
ing 8 petechiae showed 4 or 5 small 
hemorrhages in one eye, no other pa- 
tient showed retinal hemorrhages. Con- 
sequently, the incidence of retinal 
hemorrhages in this group of patients 
was small indeed. 

Patch Tests. Vollmer patch tests for 
tuberculosis (old tuberculin) were 
carried out in all patients. Patches were 
allowed to remain 48 hours and read- 
ings made at the time of removal and 
again in 48 hours after removal. All 
tests were negative. 

Special Blood Studies. Determina- 
tions of total serum protein were made 
in 89 campers. In none of these was 
the value below 5.9 gm. per 100 cc. In 
87 cases the value lay between 6 and 
8 gm., with an average of 7.1 gm. 
Serum albumin in 89 campers showed 
values ranging between 3.6 to 5.6, with 
an average of 4.58 gm. per 100 ce. 
Values for serum globulin were above 
3.2 gm. in 2 cases and ranged from 
1.3 to 3.2 gm. in 86 campers. The aver- 
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age for the entire group was 2.51 gm. 


The albumin : globulin ratio was be- 


low 1.5 in 14 cases, between 1.5 and 
2.5 in 72. and « bove 2.5 in 3 cases with 
an average of 1.84 gm. for the entire 


gre up. 
The 


terol 


average value for plasma choles 
195 100. ce. 
campers. Included in this group were 4 
with values under 140 mg.; 41 with val- 
ues between 140 and 200 mg.; 37 be- 
tween 200 and 250 mg.:; 


or more. 


was mg. per for S7 


and 5, 250 mg 
values of 


2 had values of 250 


Of 5 campers with 
250 mg. or 
mg., one 270 mg., 
312 m 
of the 
trol on entrance to camp and that only 


Over, 


one 276 mg., and one 


g. It was of interest that only one 
5 


appeared to be under poor con- 


one had been on a diet providing, as 
prescribed, more than 100 gm. of fat 
a day. 

Lipodystrophy to 
campers 


Insulin. All 
were examined carefully for 
evidences of lipodystrophy due to in 
A total of 49 were 


atrophies; 


sulin. found to have 


insulin these represented 
12.6% of 115 campers who were recei\ 
ing insulin. Twenty-five had atrophie 
in the upper extre mities and : 39 in the 
thighs and buttocks. Included in this 
group were 15 who had atrophies in 
both the arms and the The inci 
dence of insulin atrophy was higher in 
the younger patients and amounted to 
13% of the patients under 11.9 years. 

The finding of hypertrophy of fat 
at the 
found in 
Of these, 
curred in the arms an 
23 in the included in tl 
total group were 13 with such areas 
both arms and legs. 

Certain campers showed to 
a greater or lesser degree the third co 
dition which is frequently seen when 


legs. 


insulin injections wa 
12 or 36.5% of the 
areas of hypertrophy ox 
32 campers in 


legs, 


site of 
camper 


and 


other 


insulin is given day after day in tl 
same area, namely that of hardened 
skin and subcutaneous tissue app: 


ently due to infiltration with scar tiss1 
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Distinctive Features. Attempts were 
made from records of past history and 
examinations and from careful camp 
studies to tabulate distinctive features 
among the group. Of the 116 campers, 
23 gave a history of one or more attacks 
of diabetic coma in the past, 6 had a 
history of epilepsy, and in 5 of these so 
studied, electroencephalographic trac- 
ings were characteristic of this disease; 
> were under medication for such with 
phenobarbital and dilantin. From past 
records there was evidence that 43 had 
had a palpable liver at some time or 
other in the past and in the examina- 
tions at camp a total of 16 were found 

» have a liver that descended on in- 
spiration to from being barely palpable 
to 2 finger breadths below the costal 
nargin. In only one camper could the 
pleen be felt. This camper, a boy of 
vears with diabetes of 6.1 vears’ 
luration, also had a palpable liver and 
{ or 5 retinal hemorrhages in one eve. 

Discussion. Observation of this group 
‘t diabetic bovs left no doubt as to the 
reat benefit of summer camp exper- 

nce to the children. Furthermore, the 

eriod at camp is one of benefit for 
he parents. The stay provides as good 
even better opportunity for reévalu- 
tion and regulation of the diabetic 
mdition as study in a hospital. In 
idition, the diabetic camp affords op- 
tunity for the trial of new methods 
reatment under controlled condi- 
ms. Camp life allows for control 
influencing factors of diet, insulin 
| exercise to a degree rarely possible 
home or even hospital environment. 
\fuch has been said and written re- 
itly regarding the complications, 
efly vascular in nature, which mav 
et the diabetic and particularly 
se whose disease has been poorly 
itrolled. One may wonder, there- 
e, why in this group of patients, 
nplications were relatively infre- 
nt. It must be pointed out that in 
case was the duration of diabetes 
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greater than 12.4 years and then even 
in the 12 to 16 year old group, the aver- 
age duration of the disease was only 
5.5 years or less. Hence these patients 
have as yet not had their disease long 
enough to de ‘velop degenerative com- 
plications to a degree recognizable 
clinically. This is the challenge, then, 
presented to all physicians and other 
workers in the field: to devise methods 
of treatment which over 15, 20 or more 
vears of time will protect diabetics 
from the late complications. The camp 
experience reported in this paper dem- 
onstrates clearly that if conditions ap- 
proaching the ideal are provided, dia- 
betes even in the juvenile patient can 
be well controlled. It is not unreason- 
able to postulate or to hope that if 
such good control could be consistently 
maintained, degenerative processes 
might be avoided at least greatly 
delaved. 

Summary and Conclusions. 1. Clini- 
cal experiences in a new summer camp 
for diabetic bovs together with a sum- 
mary of findings in 116 campers are re- 
ported. 

2. Ages ranged from 3.3 to 16.3 vears 
and duration of diabetes from 0.3. to 
12.4 vears. 

3. Analysis of home treatment prior 
to camp stay indicated that in most in- 
stances care in diabetes control left 
much to be desired and tests in more 
than one-third of the boys on admission 
laxity in home treatment. 

. The general health and vigor of 
Pi diabetic boys compared favorably 
with that of non-diabetic boys of com- 
parable ages. 

5. Almost without exception the 
heights and weights of diabetic boys 
were greater than figures given in 
standard tables for non-diabetic boys 
of comparable ages. 

6. With care as to regulation of diet 
and physical activity it was found that 
with a single daily injection of a new 
modified protamine insulin ( NPH-50- 
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Lilly), as good or better control of 
hyperglycemia and glycosuria was pos- 
sible in most campers than with a com- 
bination of unmodified and protamine 
zine insulin given by separate injection. 

7. Results with globin insulin with 
zinc given in combination with un- 
modified insulin by separate injection 
were not unfavorable, except that in 
patients with severe diabetes the 
length of action of globin insulin with 
zine did not extend sufficiently through 
the 24 hour period to prevent elevation 
of the fasting blood sugar. 

8. The camp experience gave in- 
creased emphasis to the blood-sugar- 
lowering effect of physical activity 
when combined with an adequate 
amount of insulin. 

9. Although careful attempts were 
made to prevent hypoglycemic reac- 
tions, their complete avoidance was 
found impossible when meticulous 
control of the diabetic condition was 
sought. However, verv few severe reac- 
tions were encountered. 

10. Funduscopic examination revealed 
only 3 boys with hemorrhages and exu- 
dates. The duration of diabetes in these 
3 campers was 8.6, 6 and 1 vear, re- 
spectively. The boy with duration of 
| year was 9.9 vears of age. In this case, 
only exudates and no hemorrhages 
were present; the exudates may well 
not be of diabetic origin. 

11. Careful examination of the teeth 
showed no significant increase in caries 
over that which might be expected 
among boys in the general population. 

12. In a study of 9 campers with 
diabetes of 7 or more vears’ duration. 
and of an additional 4 with diabetes of 
10 or more vears’ duration, no evidence 
ot arteriosclerosis was found bv roent- 
genographic examinations of the chest. 
pelvis and legs. 
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13. Tests of c apillary fragility gave 
findings within normal limits in all but 
7 of 112 campers. However, in only 3 
campers was the index of capillary fra- 
gility appreciably elevated. 

14. Vollmer patch tests for tubercu- 
losis were negative in all instances. 

15. In none of 89 campers was the 
value for total serum protein below 5.9 
gm. per 100 cc. and in 87 cases the 
values lav between 6 and 8 gm. The 
average value for blood cholesterol was 
195 mg. per 100 cc. for 87 campers and 
only in 5 instances was a value of 250 
mg. or greater found. 

16. Of the 115 campers receiving in- 
sulin, 49 showed evidences of atrophy 
of subcutaneous fat and some 42 
showed areas of hypertrophy of fat. 
\trophy was most frequent in the 
lower age groups. 

17. Twenty-three of the 116 campers 
gave a history of 1 or more attacks of 
diabetic coma in the past. Six had ; 
history of epilepsy and in 5 of these so 
studied, electroence phalographic_trac- 
ings were consistent with this disease 
Although in 43 campers past records in- 
dicated a palpable liver at one time or 
other in the past, no instances of sig- 
nificant hepatomegaly were found at 
this time, although in 16 instances the 
liver could be felt; in only one camper 
could the spleen be felt. 

18. The experience demonstrated 
again the great value of summer camps 
both for campers and for their parents 
The summer camp is a valuable ad 
junct in the treatment of diabeti: 
children. It provides opportunity for r 
évaluation and regulation of the dia 
betic condition, for the investigation o 
new and promising therapeutic meas 
ures and for education of diabeti 
children. 
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Tue irregular disappearance of the 
subcutaneous fat in some diabetics who 
receive insulin is a disturbing and as 
vet unexplained phenomenon associat- 
ed with the therapeutic use of the hor- 
mone. This type of disfigurement has 
been noted in 20 to 30% of the patients 
treated with insulin. It more 
frequently in women and children than 
in men and, in 


occurs 
many instances, is a 
cause of much concern, if not actual 
mental anguish, on the part of the pa- 
tients or their relatives. 

Curmicat Data. In 1926, four vears 
after the introduction of insulin for the 
treatment of diabetes mellitus, Depisch* 
and Barborka® reported the first cases 
of insulin fat atrophy. Subsequently, 
clinical surveys of the condition have 
been made by Fischer’, Depisch*, Ros- 
enberg and Berliner’? and Alpert and 
Ferguson}. 

Marble and Smith'' observed fat 
atrophy in 18.9% of 500 unselected dia- 
betics who had received insulin for 6 
months or longer. They found no in- 
stance of the abnormality in males over 
20 years of age, but Alpert and Fergu- 
son' recorded 7 men in this age cate- 
gory in a series of 32 insulin-treated 
diabetics who exhibited fat atrophy. 
The data of Marble and Smith"! re- 
vealed also that the female patients 
with fat atrophy outnumbered the 
males approximately 7 to 1. 

Usually the anatomical regions in- 
volved in the atrophic process corre- 
(172) 
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spond with those into which the insulin 
has been injected but rare examples 
have been reported in which the atro- 
phy occurred at sites remote from those 
the 
'' Except for one instance men 
Blotner*, all the 
cases of insulin fat atrophy have been 


of the actual insu- 


lin®!* 


injection of 


tioned by recorded 
in diabetic patients. 

Our experience with insulin fat atro- 
phy, as encountered clinically, has co- 
incided in most respects with that otf 
other writers. The general incidence 
higher 
than that shown in the majority of th 


however, has been somewhat 
reported series, in that 31% of our dia 
betic patients who had received insulin 
for 6 months or longer showed more o1 
less evidence of the abnormality. No 
correlation was apparent between the 
incidence and the degree of fat atrophy 
and the body weight, the general stat 
of nutrition, the length of existence of 
the diabetes, fhe duration of the insuli 
therapy or the dosage. 

ETIOLOGICAI Va 
ious theories have been propounded t 
explain insulin fat atrophy. Marble an 
Smith" found a significantly higher in 


CONSIDERATIONS. 


cidence of so-called allergic disordet 
in the patients with atrophy than i 
those without this complication bi 
there is no proof that the atrophy is « 
the nature of an allergic phenomeno: 
The acid reaction of crystalline insul 
(pH 3.0) has been suggested as a po 


sible cause of the disorder. Since tl 


OESTREICHER, WATSON: 


condition is associated with the use of 
(pH 7.3) this 
implication is scarcely tenable. Car- 
michael and Graham" 


protamine zinc insulin 


expressed the 
opinion that a lipolytic enzyme in the 
preparations of insulin might be of etio- 
logical Rabinowitch'®, 
however, was unable to demonstrate 
the presence of a lipolytic enzyme in 
Priesel and W ag- 
suggested that tricresol, used as a 


importance. 


commercial insulin. 
ner** 
preservative in the insulin preparations, 
might be the responsible factor. De- 
pisch® discounted this possibility since 
he wi is unable to induce fat atrophy by 
the injection of aqua cresylata in a pa- 
tient readily affected by insulin. 

There has been some dispute as to 
vhether or not the trauma occasioned 
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rats made diabetic by partial pancrea- 
Apparently, the mechanical 
effect of the injections was not con- 
trolled in their experiments by the ad- 
ministration of an innocuous solution 
into fat pads which did not receive 
insulin. 

EXPERIMENTAL. 1. Animal Experi- 
ments. In order to confirm the find- 
ings of Marble and Smith", an attempt 
was made to induce fat atrophy in a 
small group of female rats. Four ani- 
mals, rendered diabetic by means of 
alloxan (200 mg. per kg. of body weight 
subcutaneously ), and 3 normal animals 
were given daily injections of insulin 
into the fat pad in the right groin of 
each animal and of an equal volume of 


tectomy. 


physiological saline solution into the 


PABLE | ANALYSIS OF FAT PADS FROM DIABETIC AND CONTROL RATS 
Side injected Side injected 
with insulin with saline solution 
Wt. of Wt. of 
We. of Drv wt ether- We. of Drv wt. ether- 
tresl ot soluble tresh of soluble 
fat pad fat pad material fat pad fat pad material 
um zm.) gm gm.) gm.) 
0.830 0.624 0.542 0.774 0.594 0.528 
1.13] 0.678 0.520 0.792 0.597 0.510 
0.565 0.349 0.279 0.494 0.254 0.197 
{ 0.412 0.216 0.149 0.336 0.173 0.123 
5 1.397 1.091 1.000 1.453 1.116 0.999 
6 1.346 L.O15 0.92] L511 1.099 0.933 
1.637 1.262 1.077 1.630 1.270 1.097 


the repeated injections of insulin 
av be the cause of the abnormality. 
his is improbable since the fat atrophy 
hich occurs in narcotic addicts is pri- 
irily inflammatory in nature accord- 
y to Mentzer and DuBray"’; whereas 
histological picture in insulin lipo- 
‘trophy includes little, if any, evi- 
nee of infk —- atory reaction ( Ment- 

r and DuBray'®; Price"). 
In an poured approach to the 
icidation of the problem, Marble and 
iith'' described the production of fat 
ophy by the injection of insulin into 
fat pads in the lower portions of 
abdomens and the axillae of 4 male 


corresponding fat pad on the opposite 
side. After a period 3 months, the 
fat pads were dissected out and 
weighed. A small portion of the adi- 
pose tissue, of known weight, was re- 
moved for histological examination. 
The remainder was dried to a constant 
weight, extracted with dry diethyl 
ether and, after evaporation of this sol- 
vent, the ether-soluble material was 
weighed. 

In contrast with the data presented 
by Marble and Smith'', no fat atrophy 
was obvious by this method of assay at 
the sites of the insulin injections. In- 
deed, in 2 of the rats there was actually 


( 
) 
te 
l 
| 


OESTREICHER, 
slightly more tat demonstrated on the 
side which received the insulin than on 
the which the 
saline solution (Table 1). The compar- 


control side received 
ison to be noted is between the data 
pertaining to the fat pads on the two 

each animal. The 
of fat in the diabetic rats, as 
compared with that in the normal con- 
trols, was related, no doubt, to the gen- 


sides of smaller 


amount 


eral weight loss associated with the 


diabetic state. 

The experimental 
scribed here differed 
Marble and Smith’s'’ experiments in 


conditions de- 


from those in 
that the diabetes was produced by 
alloxan rather than by pancreatectomy; 
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female rats were used instead of males 
and the possible effect of trauma was 
controlled by the Injection ot isotonic 
saline solution into the corresponding 
fat pads on the opposite side of the 
animals. 

In view of the unexpected and con 
fHicting results, additional experiments 
were undertaken to determine whethe 
the sex of the animals or other obser\ 


able factors had any bearing upon the 


ig 
apparent discrepancy. 

For this purpose, adult white rats of 
the Wistar strain, each weighing be 
tween 200 and 250 g.. were selected as 
follows: Group A consisted of 9 mal 
animals; Group B, 10 males and Grou) 


DIABET 


Fic, 1.—Variations in the ether-soluble material derived from the tat pads of the rats 
Group A (males) which received injections of insulin into the pads on one side of the boc 


Control injections of saline solution were not given. 
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C, 9 temales. Four rats in each group 
were designated as controls and each 
of the others was given a single dia- 
betogenic dose of alloxan. Each diabe- 
tic animal received 0.1 ml. of crystal- 
line zine insulin (10° units per CC. ) 
daily, by injection into the fat pads of 
the groin and axilla of one side of the 
body. Each rat in Groups B and C re- 
ceived also an equal volume of saline 
solution into the pads of the opposite 
sick The animals of Group A were 
not given the control injections of sa- 
ine solution. 
\t the end of 3 months, the surviving 
nimals were sacrificed and the fat 
ids were dealt with as described 
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above. Fig. 1 gives a graphic repre- 
sentation of the results obtained from 
Group A. Obviously, no fat atrophy 
was apparent. Actually, the amounts 
of fat at the sites of the insulin injec- 
tions were increased as compared with 
the untreated sides in all the diabetic 
animals. The results from Group B, in 
which the effect of trauma was con- 
trolled by the injection of physiological 
saline solution on the opposite sides. 
are shown in Fig. 2. Since the relative 
increase in fat at the sites of the in- 
sulin injections was less consistent than 
in Group A, it may be assumed that 
trauma alone in these particular dia- 
betic rats caused an apparent increase 


PERCENT 


INCREASE 


DECREASE 


20 


30% 


@- GROINS 


O-AXILLAE 


DIABETIC 


PERCENT DEVIATION OF THE WEIGHT OF FAT ON 
SIDE INJECTED WITH INSULIN FROM THAT ON 
THE CONTROL SIDE 


NORMAL 


2.—Variations in the ether-soluble material derived from the fat pads of the rats in 
up B (males) which received injections of insulin into the pads on one side of the body. 
trol injections of saline solution were administered similarly on the opposite side. 
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in the local deposit of fat. Such effect 
of trauma was not evident in the nor- 
mal rats. 

Fig. 3 shows the data from Group C 
in which female rats were treated in 
exactly the same manner as the males 
in Group B. The results were similar 
to those obtained with the male ani- 
mals; hence the indication is that sex, 
at least in diabetic rats, does not play a 
role in the behavior of fat at the sites 
of insulin injections. In none of these 
experiments was there any suggestion 
of fat atrophy or hypertrophy caused 
by the injection of the insulin. 
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2. Lipase Studies. 


the investigation relating to insulin fat 


Another phase ot 


atrophy was concerned with various 
factors which might affect the activity 
of lipase derived from adipose tissue. 
This seemed to be a logical approach to 
the problem since lipase doubtless is 
concerned with the rapid lipid turnover 
which Rittenberg and Schoenheimer'' 
have shown to occur in the fat depots. 
Any slight alteration in the lipase ac- 
tivity may, therefore, be involved in the 
production of either fat atrophy or hy- 
pertrophy. 

An active lipase extract was prepared 


GRO! 


Variations in the ether-solubl 


Group C (temales ) 


Fic. 3. 


material derived 


from the fat pads of the rats it 


which received injections of insulin into the pads on one side of the body 
Control injections of saline solution were administered similarly on the opposite side. 


i} | 
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the 
amputated human legs, essentially by 
the method de scsi by Sobotka and 

Glick!* 
ad svuthetic activities of this enzyme 
The estimations of 
carried out by the 
Archibald?, 
‘Tween 20°° which is 
polyoxyalky- 
of | 


of lauric acid per mole of sorbitan. 


from adipose tissue of surgically 


The existence of the lipolytic 
were demonstrated. 
lipase activity were 
method described by using 
is the 


a water-soluble 


substrate 
mixture 


lene derivatives of an ester mole 


Pure crystalline zine insulinate®® in 


concentrations as high as 100 units per 
in the 
fect upon the activity of the enzyme. 


ml digestion mixture had no et- 


lricresol, which is used as a preserv- 
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pads removed from some of the rats 
used in the preliminary experiments. In 
neither the the 
betic animals was there any apprecia- 
ble in lipase sti Lining 
tween the side which was injected with 
insulin and that which received the sa- 
line solution. 
Discussion. The 
sponsible for the development of in- 
series of 
For example, why 
out 
of about every three persons who use 
Why in} 
people of both sexes but among adults 
practically only in Why 


diabetic nor non-dia- 


difference be- 


circumstances re- 
sulin lipodystrophy pose a 
baffling questions. 
does the condition affect only one 


insulin? does it occur young 


women? do 


RATEC 


NCENTRATION OF 


t.—Showing 


the inhibitory eftect of tricresol upon the 


02 3 0.4 


TRICRESOL (PER CENT) 


activity of subcutaneous adipose 


tissue lipase 


tive in commercial insulin in a 
entration of 0.14 
sulin crystals 


con- 
in the solution of zine 
(Toronto) and 0.2% in 
zine insulin (Toronto), in- 
ibited the activity of the lipase prep- 
ration in vitro as is shown in Fig. 4. 
Zinc was found to inhibit lipase ac- 


rotamine 


itv also but the degree of inhibition 
is less than that caused by the 
sol. 

lhe histochemical demonstration of 
ase activity, as described by Gomo- 


was applied to sections of the fat 


* Kindly donated by 


Obtained from the 
Dr. A. M 


the 


Fisher. 


Atlas Powder ( company, 


Connaught Laboratories 


and 
subcuta- 


some diabetics exhibit atrophy 

hypertrophy of the 
The answers to these and 
other queries relative to this prevalent 
complication of insulin therapy 
elusive. 

Despite the lack of direct evidence 
implicating an inhibitor of lipase ac- 
tivity in the production of insulin fat 
atrophy, the possibility that tricresol, or 
some other constituent of commercial 
insulin, may play a part should be en- 
tertained. In addition to any such fac- 


others 
neous fat? 


are 


Wilmington, Delaware, U. S. A. 


University of Toronto, through the courtesy 


36 
| 
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tor, a marked individual proclivity to 
the disorder must be operative. 

In the absence of exact knowledge 
of the causation of this abnormality, 
wholly rational preventive measures 


The 


treatment consists of varying persist- 


are precluded. only available 
ently the sites of injection of the insulin 
and the use of highly concentrated 
preparations of insulin. In some cases 
the depressed regions will fill out, more 
the 


standpoint of the administration of the 


or less, if they are avoided from 
insulin. 
Summary. 1. Fat atrophy was not 


demonstrated at the sites of the repeat- 
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ed injection of insulin in rats rendered 


diabetic by means of alloxan. 


Pure zine insulinate had no effect 
upon lipase activity in citro at the con 


centrations emploved in the experi- 


ments. 

3. Tricresol depressed the activity of 
lipase in vitro and, therefore, may be 
of etiological importance with respect 
to the insulin fat atrophy which occurs 
in diabetic patients. 

1. Clinical observations are in agree 
ment with the reports of other writers 
of 


diabetics exhibit the disappearance of 


\pproximately insulin-treated 


subcutaneous fat at the sites of the in 
jection of insulin 


[The writers wish to express their appreciation to Dr. J. M. R. Beveridge for valuabl 

issistance with re spect to the chemical analvses 
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lv is generally accepted that the re- 
ponse of pernicious anemia to liver 
therapy may be reduced or completely 
nhibited by 
urring as complications. In the stand- 
ird textbooks of 
the periodical 
sually mentioned as one of the infec- 
with this capability. 
Stokes. Beerman, and Ingraham* point 


infectious processes oc- 


hematology and_ in 
literature, syphilis — is 
diseases 
uit, however, that syphilis complicated 

pernicious anemia presents a spe- 


problem in treatment and_ that 
pecial care be taken to pre- 
which affect the 


marrow adversely. The frequency 


should 


ent reactions may 


pernicious anemia as a complica- 


on of syphilis is not great, and few 
1; hb] 


toke S 


data are available. Foucar and 
{SOO 


itients with svphilis. found anemia in 


reporting on a series of 


5, and of this number 13 were said 
be primary anemias. Wilkinson‘, in 
study of 370 patients with pernicious 
mia found 6 with svphilis of various 
pes. He stated that although the con- 
rence of pernicious anemia in svphi- 
has been noted by others, relatively 
tle attention has been paid to the 
ibination. It is generally agreed that 

occurrence Of pernicious anemia 
| syphilis in the same individual is 
neidental, and no evidence has ap- 
to suggest that svphilis can 
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cause a megaloblastic anemia. A micro- 
cytic hypochromic anemia is said to 
occur as a complication of syphilis and 
macrocytic —hyperchromic 
anemia has been reported. The rela- 
tionship between the latter and syphi- 
lis is not at all clear, and one suspects 


rarely a 


that other complications may be re- 
sponsible. 

Several have reported 
that the response to liver therapy may 
be modified when pernicious anemia is 
complicated by syphilis. Because of the 
risk of injury to the regenerating bone 
marrow, Moore® states: “In the event 
of the association of pernicious anemia 
and late syphilis it is usually desirable 
to postpone anti-syphilitic treatment 
until the blood has been brought up 
to normal by liver therapy. Thereafter, 
there is ad- 
ministration of arsphenamine or heavy 
metal in average dosage.” 

The introduction of penicillin as an 
anti-svphilitic agent has provided a 
drug which is not known to have any 
ill effects on either normal or abnormal 
bone The usual course of 
treatment of syphilis with penicillin is 
given over a period of 1 or 2 weeks. 
Thus, it should be possible in appro- 
priate cases to observe the influence 
of anti-svphilitic treatment on the rate 
of response of pernicious anemia to 


writers! 


no contraindication to 


marrow. 
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onclusions drawn bv the authors 
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live therapy when this complication 
is present. When heavy metals and 
arsenicals are used, the duration of 
treatment is ordinarily so long that it 
would be difficult to evaluate its effect 
on the recovery trom the anemia. 

Since no reports have appeared in 
the literature concerning the penicillin- 
treatment of syphilis complicating per- 
nicious anemia, it seemed desirable to 
report the following cases. 

Among the admissions to the Hema- 
tology Service of this hospital from 
January 1, 1947, to Julv 1, 1948, 
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duration. Physical examination revealed mod 
rate pallor, and characteristic atrophic 
tongue. The heart was enlarged to the lett 
and a loud, blowing, diastolic murmur was 
heard over the aortic area, but best in the 
fourth left interspace The ervthroevte count 
was 2,000,000; hemoglobin, 7.5 gm. %; hema 
tocrit, 24%; mean corpuscular volume, 120 cu 
mean corpuscular hemoglobin 7 
mean corpuscular hemo 
globin concentration, 31% and leukocyte count 
10.700. Examination of a smear of sternal 
marrow revealed a characteristic megaloblasti: 
marrow The gastric contents contained mm 
free hydrochloric acid after histamine stimu 
lation. The serologic tests tor syphilis were 


negative, although this patient was known t 


R 
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Chart 1.—Case 1, Response to Therapy. ° Red Cell Count. © Hemoglobin. X Mean ¢ orpuscula 
Volume rhe predicted erythropoietic response, after Isaacs, et al® 


there were 25 patients with pernicious 
anemia. Three of these patients had 
moderately severe anemia, complicated 
by syphilitic aortic insufficiency, syphi- 
litic aneurysm of the aorta, and late 
latent, sero-positive syphilis, respec- 
tively. 


Case Reports. Case 1. W. N., No. 195990, 

colored male, aged 56, was admitted on 
Jan. 22, 1947. He was known to have per 
nicious anemia of 1 year’s duration, during 
which pe riod he had had 2 relapses, due to 
omission of liver therapy 

On the present admission, he complained 
of increasing pallor and dyspnea of 3 weeks’ 


have had syphilis for at least 5 vears, and 
one time had received an inadequate cours 
of arsenical and mercurial therapy. 

Phe patient initially was given concentrate 
liver extract, 15 units intramuscularly, dail 
tor 12 days and then 15 units 3 times weekh 
In the first 24 days of therapy, the red ce 
count increased to a maximum of 3,200,001 
the hemoglobin to 11.0 gm., and the hem 
tocrit to 31%; and then it levelled off. T] 
maximum reticulocyte response was 204% 
the 5th day of treatment. When the cou 
remained comparatively static for 11 day 
with liver therapy alone, he was given cr 
talline penicillin, 50,000 units intramuscular 
every 3 hours tor 15 davs, or a total of ¢ 
000,000 units. Within a period of 7*days f 
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the beginning of combined penicillin- 
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tion revealed an acutely ill white male with 


iver extract therapy, the red count increased — atrophy of the tongue, marked pallor of the 
to 4,200,000, and at the time of discharge skin and mucous membranes, and a Jlemon- 
from the hospital, 19 days tollowing the yellow tinge to the skin. A bulging, pulsatile 


tart of penicillin, the erythrocyte count was 
500.000. the 


Was 


{ hemoglobin was 15 gm., and 
43% (Chart 1). 

He had no reaction to penicillin. The aver- 
treatment 


el 


blood counts in each week of 


in the region of the left 2nd and 
spaces 


tumor mass was present on the anterior chest 
3rd inter- 
On palpation, a diastolic shock was 
telt and on auscultation, a systolic bruit was 
heard over the tumor. The erythrocyte count 


ire shown in Table 1(A). was 1,300,000; hemoglobin, 5.0 gm.; hemato 
Cask 2. E.B., No. 196844, a white male, crit, 14%; the mean corpuscular volume, 155 
red 58, was admitted on Oct. 5, 1947. He cu. microns; mean corpuscular hemoglobin 
ive no history of previous treatment for per- 38 micro micrograms; mean corpuscular 
icious anemia, but had been treated for hemoglobin concentration, 36%; and leuko- 
spn inkle edema and chest pain for 3 cyte count, 3500. Examination of marrow ob- 
nt prior to admission Physical examina- tained from the spinous process of the 3rd 
ABLE) 1.—~LABORATORY DATA AND TREATMENT SCHEDULES IN 3 CASES OF 
PERNICIOUS ANEMIA COMPLICATED BY SYPHILIS. 
\ Case l 
Red Cell Hemoglobm Mean W hits Dreatment 
Count gm. per Corpusculat Cell 
10° mm 100) ml Volume mr comm. 
Cu. Microns 
200 7.5 120 10,600 None 
2.00 120 4,100 Liver 
2.40 7.5 Liver 
60 8.5 110 Liver 
{ 3.00 9.0 105 Liver 
3.20 11.0 103 6.100 Liver, Penicillin 
1.10 11.0 92 Liver, Penicillin 
1.30 11.0 95 Liver 
1.60 13.0 87 Liver 
Case 2 
1.30 5.0 158 3.500 None 
1.70 55 118 6.800 Liver 
2.00 7.0 120 6,000 Liver 
3.00 9.0 5,700 Liver 
3.50 11.5 11] 1,300 Liver, Bismuth 
1.30 13.0 93 Liver, Bismuth 
5.60 14.0 Liver, Bis., Penicillin 
10 15.0 88 Liver, Bis., Penicillin 
5.50 15.0 S4 Liver, Bismuth 
Case } 
1.60 6.0 125 1.700 None 
1.80 7.0 3,000 Liver 
2.00 7.0 115 §.500 Liver 
2.50 9.0 100 Liver 
2.60 9.0 Liver, Penicillin 
3.10 10.5 Liver, Penicillin 
3.40 10.5 95 Liver 
3.25 10.5 Liver 
3.24 11.0 98 _ Liver, Folic Acid, Iron 
3.26 10.5 98 Liver, Folic Acid, Iron 
3.3 Liver, Folic Acid, Iron 
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lumbar vertebra revealed typical megalo vious admission, in 1947, a diagnosis ol 
blastic marrow. The gastric secretions con cirrhosis of the liver was also made. He was 
tained no free hydrochloric acid after stimu treated for pernicious anemia at that time 
lation with histamine. Roentgenologic exami but the red cell count did not exceed 3,500, 
nation of the chest showed a_- saccular 000 even after several months of continuous 
ineurysm of the arch of the aorta. The sero liver therapy. He had not taken liver for ses 
logic tests for syphilis were negative, although eral months prior to the present admission 


the patient was known to, have had syphilis 


On admission, he complained ot weakness 


it least since 1989 when the aneurysm was pallor and dyspnea of 3 weeks’ duration 
first discovered. He had received one inack Physical examination revealed a moderate 
ju te ourse of anti syphilitic treatment. The pallor of the mucous membranes atrophy ol 
patient was given concentrated liver extract the tongue ind skin with a lemon-vellow 
intramuscularly, 15 units daily for 14 days tinge. The eryvthroevte count was 1,600,000 
ind then 15 units 3 times a week. During the hemoglobin, 6.0 gm.; hematocrit, 20%; mean 
first 21 days of liver therapy, the red cell corpuscular volume, 125 cu. microns; mean 
ount increased to 3.000.000. He was then corpuscular hemoglobin 37) «=6omicro)=6omicro 
tarted on bismuth subsalicylate in oil, 120 © grams; mean corpuscular hemoglobin con 
g,. intramuscularly once weekly. During the centration, 30 ind leukoevte count. 1700. A 
THERAPY 
H B Extra and Bis. |and Penicillin [Liver and Bis. 
e 
16 MCV 
11s 
9 3 105 
95 _| 
+ = i 4 i i + 
Adm. 1 2 3 4 5 6 7 a Week 
Chart 2.—Case 2, Response to Therapy Red Cell Count. © Hemoglobin. X Mean ¢ orpuscul 
Volume. Th predic ted erythropoie tic response ifter Isaacs, et al*. 
sth week of liver therapy crystalline peni smear of sternal marrow contained typic 
cillin, 50,000 units every 3 hours, was given: megaloblasts. The gastric contents had 1 
ind continued for 15 days. Upon completion tree hydrochloric acid after histamine stim 
of combined therapy, the erythrocyte count lation. Liver functional tests were abnorm 
was 5,500,000; hemoglobin, 15.0 gm.:; and The serologic tests for syphilis were positis 
hematocrit 46%. The maximum reticulocyte Wassermann, 4 plus; and Kahn, 160. uni 
response was 28%, on the 7th day of liver The patient was given concentrated liver 
therapy (Chart 2 tract, 15 units intramuscularly, daily for 
He had no unfavorable reaction to peni davs, then 15 units 3 times weeklv. After 
cillin. The average blood counts for each period of 21 days of this regimen, the 1 
week of liver therapy are tabulated in Table cell count had increased to 2,500,000. He v t 
1(B then given crystalline penicillin, 75,000 ur 
Case 3. D.B., No. 210373, a white male, intramuscularly, every 3 hours for 10 da 
aged 58, was admitted on June 2, 1948. He a total of 6.0 million units . 
was known to have had pernicious anemia Upon completion of this combined ther: 
ind syphilis since 1939. During his last pre- the red blood count was 3,000,000, and SI 
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week later it was 3,400,000 with 10.5 gm. of 


| lol hematocrit 32%. The 


and 
was 10% on the 


- 


num reticulocyte response 
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difficult to estimate the activity of the 
syphilitic infection in Case 2, but it is 
a fair assumption that it was active. 


Ith of liver treatment (Chart 3). He had 
no reaction to penicillin. Since his blood count The aneurysm had increased in’ size 
tailed to improve, during the Sth week, folic — since 1939 when he was given an in- 
give Im 1 t . 
wid and iron were given, in iddition 0 the adequate course of arsenic. 
oncentrated liver extract. Atter 3 weeks of 
treatment with all these agents, there was The availability of penicillin as an 
till no change in the blood picture; and it anti-syphilitic agent made it possible 
vas assumed that the hepatic insufliciency tg give adequate therapy over a briet 
was responsible for the inadequate response period of time. It is worthy of note 
to liver therapy The average blood counts Wi lid “f 
tor each week of treatment are shown in ‘at penicillin dic not interfere with 
Fable 1(¢ the optimal red cell response to liver 
THERAPY 
Bc Liver plu Liv p 
>. Liver Extract | eni ver Ext.) Ir anc Fo Acid 
uC 
le 4 115 
9 3 105 
— 
Adm } 2 3 4 5 6 7 2 9 10 
rt Case 3, Response to Therapy. ° Red Cell Count. * Hemoglobin. X Mean Corpuscular 


Volume 
Discussion. A comparison of the 
matopoietic response in our patients 
th the predicted rate of red cell pro- 
ction is of interest and can be seen 

the clinical charts. The curves for 
predicted erythropoietic response 
those described by Isaacs, Bethell, 
ldle and Friedman*. In Case 2, the 
erved response closely paralleled 
expected one. This was not unex- 
ted, since the observed reticulocy- 
s, 28%, was greater than the aver- 
24%, when compared with the 

st ndards_ of and Friedman‘. 
| cir formula, however, is based on a 
sr ill daily dose of liver extract. It is 


Isaacs 


The predicted erythropoietic response, after Isaacs, et al®. 


extract which this patient displayed. 
It is also of interest that the aneurysmal 
region was less painful at the time of 
discharge. 

In Case 1, the red cell regeneration 
with liver extract was definitely sub- 
optimal when compared with the 
standard curve (See Fig. 1). After the 
initiation of anti-syphilitic therapy, the 
observed curve showed an upward 
trend and approximated the theoreti- 
cal one quite closely. It is difficult to 
be certain whether this improvement 
can be attributed solely to the peni- 
cillin. The diagnosis of syphilis in this 
patient was based on the finding of 


typical syphilitic aortic insufficiency. 

There has been no clinical evidence 
of activity of this lesion during the 2- 
vear period that this patient was under 
our observation. In 1946, when per- 
nicious anemia was first diagnosed, the 
patient was treated with folic acid 
orally. The maximum reticulocyte re- 
sponse at that time was 13%, or ap- 
proximately one-half of the usually ex- 
pected value. The red cell response. 
however, was equal to, or greater than, 
the optimal curve throughout the pres- 
ent period of observation of 8 weeks. 
During the current admission the maxi- 
mum reticulocyte response with liver 
therapy was 20%, which is the value 
predicted by the formula of Isaacs and 
Friedman*t. Under these circumstances. 
one would expect the rate of red cell 
regeneration to approximate the theo- 
retical curve. Since an active visceral 
syphilitic infection could impair the 
response of liver therapy penicillin was 
given. 

It was gratifving to observe the ces- 
sation of the suboptimal red cell re- 
sponse and the occurrence of a normal 
one 

In Case 3, the anticipated maximum 
reticulocyte response (according to 
the Isaacs and Friedman formula), 
should have been at least 22%. with 
minimum doses of liver extract. Actu- 
ally, his maximum value was only 10%. 
and the peak occurred late, on the 9th 
day, in spite of adequate doses of liver 
extract. The exact status of the syphili- 
tic infection was not known in this 
patient. His serological tests were 
strongly positive and he had received 
inadequate treatment with bismuth 
and arsenic in 1939 only. 

Two months after the penicillin 
therapy the quantitative Kahn reaction 
was 40 units. No evidence of cardio- 
vascular, visceral or neurosyphilis 
could be found, and his general physi- 
cal condition was satisfactory for his 
age. When it became apparent that the 
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red cell response to liver extract was 
also suboptimal, it was assumed. that 
syphilis was responsible. For this rea- 
son, anti-syphilitic treatment with peni- 
cillin was begun after the 21st day of 
liver therapy. There appears to have 
been some improvement in the rate of 
red cell regeneration which would sub 
stantiate our thesis. It is of interest 
that on a previous admission, the red 
cell count did not exceed 3,500,000 
even after intensive and prolonged 
liver therapy However, after the count 
reached about 3.500.000, and since the 
completion of the penicillin treatment 
there has been no further improvement 
in the blood picture. No other obviou 
cause can be found except the uw 
questionable hepatic insufficiency as 
sociated with cirrhosis 
The maximum reticulocyte percent 
ages observed were 20%, 28% and 10 
in Cases 1, 2, and 3 respectivels 
Using the formula of Isaacs and Fried 
+ O35 Be 
man*, R where R is the 
expected reticulocyte response in 
cent, and Eo is the initial ervthrocyt 
count in millions per cu. mm., tl 
values should have been 19%, 24%, a1 
22%. respectively. This formula, how 
ever is based on data obtained fror 
patients who were given 1 unit of liver 
extract intramuscularly per dav. | 
has been our experience when tl 
usual dose of liver extract is of tl 
order of 15 units intramuscularly p 
dav during the first week, that t! 
maximum reticulocyte percentage 
be greater. We anticipate a_reticu! 
evtosis of about 10% for each willi 
that the red cell count is below 


narmal value of 5 million. Following 


this calculation, we would expect 
maximum reticulocytosis of about 
37%, and 36% in Cases 1, 2 and 3, res] 
tively. On this basis, the reticulocyt 
responses in these patients were o:!\ 
1/3 to 2/3 of the usually expec d 
values. Whether this can be assumed 
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to by a consequence ot syphilis, we 


ANEMIA 


COMPLICATED BY SYPHILIS lSo 
poietic system in patients with per- 
nicious anemila. 

Although there is no direct, causal re- 
lationship between pernicious anemia 
and syphilis, it is generally accepted 
that syphilis can exert an effect on the 
response to liver therapy. It is probable 
that this influence is of the same sort 
that any infective process exerts. It is 
customary when a patient with per- 
nicious anemia fails to respond ade- 
quately to liver extract, first to suspect 
the quality of the material; and then 
to search for complicating infections. 
It is proper to consider syphilis an ade- 
quate cause for an unfavorable re- 
sponse in appropriate cases: and rapid 
treatment with penicillin is indicated. 

Summary and Conclusions. 1. Three 
patients with pernicious anemia com- 
plicated by syphilis are presented. 

2. Penicillin can be administered 

rapidly to patients with pernicious 
anemia complicated by late syphilis. 
There does not appear to be any greater 
reason to expect adverse reactions 
from penicillin therapy in patients with 
pernicious anemia than in patients with 
late syphilis, generally. 
3. It is reasonable to assume that the 
penicillin should be given as early as 
possible in the course of the treatment 
of pernicious anemia complicated bv 
svphilis. If this is done. it seems likely 
that normal values for the ervthro- 
poietic response will be obtained. 
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is 
it have no way of knowing; but it is a 
possibility 
It is well recognized, however, that 
if the retic ulocyte response to liver 
; therapy is quite variable, and that it 
nf does not always bear a constant rela- 
' tion to the rate of improvement of the 
<t erythrocyte count. It is interesting to 
dl speculate what the maximum reticulo- 
\ vte response would have been in these 
d patients if the penicillin had been 
nit given at the outset of liver therapy. 
he In the series of patients with per- 
it nicious anemia presented by Wilkin- 
nt on’, the response to combined treat- 
nent with extract of hog’s stomach and 
inti-syphilitic drugs satisfactory 
\ n 5 of 6 cases. However, in a report of 
mother group of anemic syphilitics 
nt treated with mercury and_ arsenicals, 
0 Foucar and Stokes? urged that ex- 
Criie caution Was necessary because 
f the grave complications which might 
low such therapy. In our own pa- 
ents, the rapid treatment of the svphi- 
with penicillin caused no unfavor- 
" ble results. 
: In Case 2, whose red cell response 
: is practi ally optimal prior to the ad- 
s inistration of penicillin, the rate of 
generation was increased when the 
tibiotic was given. Certainly, there 
' no reason to fear that penicillin will 
+] ive a harmful action on the hemato- 
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ITS FREQUENT ASSOCIATION WITH SYMPTOMS 


OF NON-ORG 


ANIC ORIGIN 


By Joun L. Horner, M.D 


INSTRUCTOR 


ST. LOUIS, 


From the Department of 


and the Grant 


Tue dominant opinion regarding the 
significance of calcification in the rib 
cartilages is exemplified by the follow- 
ing statement from a recent textbook 
of roentgenological diagnosis: “Ossified 
costal cartilages occur so frequently 
that they are scarcely worthy of men- 
tion’®. 

That this phenomenon is common is 
undeniable, although the actual inci- 
dence is unknown. To conclude that it 
has no significance is illogical. Calcifi- 
cation of cartilage is, in the opinon of 
Why 
then should it occur in men and women 
in their twenties and thirties who show 
no other evidence of premature degen- 


authorities, an aging process. 


eration? This presentation is an attempt 
what is known about 
calcium deposit in the costal cartilages. 
to correlate this occurrence with other 
physical and laboratory findings and 
to suggest its possible clinical signif- 


to summarize 


icance. 

ASSOCIATED Diseases. What little has 
been written about the association of 
calcification of the costal cartilages 
with disease has been primarily con- 
cerned with tuberculosis. A generation 
ago a number of investigators con- 
cluded from. statistical studies that 
patients with apical phthisis showed 
such calcification at an earlier age and 
much more frequently than normal 
subjects®. More recently it has been ac- 
cepted that such a relationship does 
not exist®*. Huvssen studied the coin- 
cidence of calcification in the blood 
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vessels and that in rib cartilage. Such 
a wide variation was found that no 
common factor could be presumed’ 
Kohler!! demonstrated to his satistac- 
tion that chronic malnutrition was ac- 
companied by increase in costal carti 
lage calcification, vet Helley could 
find no association with the diet o1 
Falconer 


the economic background. 


the basis of postmortem exam 
nation, concluded that there is a clear 
correlation between osteoporosis and 
hvaline cartilage calcification, a state 
ment possibly accounted for by the fact 
that both conditions occur frequently 
in the aged. The same coincidence ma\ 
account for his finding of frequent 
anomalies of calcium metabolism, sucl 
as gallstones and kidney stones. 

From this brief resumé it is apparent 
that little or no progress has been mad 
in the clinical investigation of this sul 
ject. 

MECHANISM OF FoRMATION. In 1939 
King'® made several definite contrib: 
tions to our knowledge of the anatom 
and theoretical significance of pt 
mature rib cartilage calcification. Pr 
textbooks whi 
mentioned the subject at all stated th 


viously, the anatomy 


the calcium was deposited peripheral 
King showed, by radiological and hist 
pathological studies, that the calcifi 
tion is, in the early stages, central ard 
proceeds outward. This has since be 
confirmed by Hass‘. 

Since most persons deposit some « 
cium in the rib cartilages by the t 
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they reach old age there must be some 


common physiotogical denominator, 
over and above the special factors oc- 
curring in some younger persons who 
According to 
King, this basic factor is the movements 
ot respiration. Respiration alone, dis- 


show. this phenomenon. 


regarding the probably greater forces 
imposed by bodily movement, puts a 
constant strain on the costal cartilages. 
In his words, “Every elevation of the 
ribs involves a stretching of the very 
strong muscles of the abdominal wall, 
the strain being spread throughout the 
anterior thoracic cage by the costal 
muscles. Every contraction of muscle 
attached to rib cartilage constitutes a 
TELDTAIVEN il trauma, and Cali be viewed as 
a stimulus to physiological change in 
the direction of increased strength.” 
With trauma there is a reactionary 
hyper mia, however slight. King states 
that in very chronic conditions hyper- 
calcification rather than 
decalcification, a view which is not 
generally accepted'. King’s theory, if 
might explain why the first 
costal cartilage invariably c: alcifies long 
before the others, since it is from this 
rib that the whole chest cage is sus- 


Clhla Causes 


correct 


pended. Confirmatory ev idence at pres- 
ent 1s lacking. 
From the purely biochemical stand- 
point, calcification probably depends 
mn the failure of the mechanism respon- 
ible for the maintenance of the inter- 
ellular matrix of the cartilage. Hass* 
made many chemical 
rib cartilage at 
ind has found that normally the 
olvsaccharide. chondroitin-sulfuric 
cid, occurs in increased amount from 
ifaney to the fourth decade. It then 
eclines in amount and it is at this 
me that calcium is deposited in the 
‘nter of the cartilage. the viability of 
e cells diminishes, and finallv osteoid 
itrix and bone appear. Hass believes 
tiat the chondroitin-sulfuric acid con- 
centration is responsible for maintain- 


assays 
various ages 


ing the intercellular matrix, but has 
expressed no theories about what in- 
fluences the polysaccharide concentra- 
tion itself. Hence, as with the clinical 
studies, we find great gaps in our phy- 
siologic and biochemical knowledge of 
this subject. 

In regard to the persons who show 
the phenomenon of calcification of the 
rib cartilages at an early age, various 
predisposing factors have been studied. 
Some of these, e.g., tuberculosis, have 
already been mentioned. Dietary defi- 
ciencies, possibly of calcium or of vita- 
min D, have been suggested. The role 
of endocrines in the maturation and 
aging of cartilage has been systematic- 
ally and exhaustively studied by the 
Silberbergs'* and others'*. Most of 
these experiments have been con- 
cerned with articular cartilage, but the 
Silberbergs state that the rib cartilage 
changes follow the same general pat- 
tern. Whether the studies are appli- 
cable to man is thrown into some 
doubt by the fact that the age of the 
experimental animal on which the hor- 
mone acted plaved an important role 
in determining the mode of reaction of 
the cartilage. In the young guinea 
pig, however, androgen and estrogen 
administration caused premature aging 
processes in the cartilage, as did para- 
thormone, whereas progesterone had 
the opposite effect. 

INCIDENCE. The true incidence of 
calcification of the rib cartilages is 
unknown. The best way of obtaining 
this information in the various age 
groups would be by Roentgen ray 
examination of an unselected cross-sec- 
tion of the population. Since this is 
impossible, we must be content with 
examination of the people who seek 
medical attention, either because of 
symptoms or because of a desire for a 
“general check-up”. The results of such 
a study will be given, after first con- 
sidering what other investigators have 
been able to learn. 
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Studies were made in Argentina on 
the basis of chest films of tuberculosis 
subjects®. It should be stated that chest 
films are rather unsatisfactory for this 
purpose, unless it is desired to study 
only the first rib cartilage. Detail below 
the diaphragm, where the earliest cal- 
cifications occur (other than the first 
rib), is very poorly seen. Of the 1136 
patients comprising the material, 41% 
were between 40 and 50 years of age, 
65% older than 30 years. The con- 
clusion drawn was that costal calcifi- 
cation increases with age. 

It might be well to recall at this 
point that calcification of the first costal 


ATION 
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cartilage in 169, and chemical analysis 
showed clearly that the amount of cal- 
cium deposited increases with 
Hass? also found this to be true. He 
showed that the increase begins in the 
first hich 


in all cartilage over 50 years of age 


age 


decade and reaches values 
It is not, of course, until the calcium 
high that it 


can be roentgenographically detected. 


content becomes fairly 


Further evidence that calcification of 


costal cartilage is a process advance 


ing with age is presented in Fig 1 
Five hundred consecutive patients 
showing this process were grouped 


according to age incidence by decades 


cartilage occurs so routinely that it It will be seen that only 29% of thesé 
PERCENTAGE OF 5OO CONSECUTIVE PATIENTS WITH 
CALCIFIED COSTAL CARTILAGES N EACH DECADE 
PERCENTAGE OF 500 CONSECUTIVE oFrice 
(ZZ ADMISSIONS IN EACH DECADE 
30_ 
26.2 
25 | 
23.8; 
224 
1 
20) 20.0; 
a 16.4 
Yj 
= 154 46 4 
4 
CA 4 
@ 10 Y 
4 
74 Vi j 
Gy 4 jj 4 64 
1077, 
Q-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 
AGS By DECADES 


Fic, | 


Comparison of age incidence in consecutive offic: 


idmissions and in patients W 


calcified costal cartilages 


must be regarded aS a normal process. 
According to Rist’, it begins at 17 
years the male, 19 years in the 
female, and is completed at 35 years 
in the male, and 45 years in the female. 
It may be completely calcified at a 
time when none of the other cartilages 
shows any such change. 

One of the two pathological studies 
that have been reported is that of Fal- 
coner, previously referred to. In 200 
cases investigated there was deposit of 
calcium in the rib or tracheobronchial 


in 


10. Yet the 
same younger decades comprised 44 


were under the age of 


of 500 consecutive admissions to the 
office. Hence the older age groups co 
stituted disproportionately — lar 
percentage of those with calcificati: 
All these studies taken together sh« 
conclusively that with aging detectal 
calcification of the costal cartilages 
more likely to occur. They do not, h« 
ever, answer the question of the actual 
incidence. It would be helpful to kn 
what percentage of the general po 
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lation between the ages of 20 and 
29 years exhibits this phenomenon. 
What percentage of those between 60 
ind 69 years? If it could be revealed 
that | in 10 shows it at age 20, whereas 
out of 10 have it at age 60, then its 
significance in younger persons would 
be more apparent. 

In an attempt to obtain some idea of 
the ictual incidence in the various 
decades, Roentgen ray films of the 
right upper abdomen were taken on 
00 consecutive patients admitted to 
the office. This view will detect an 
appreciable amount of costal cartilage 
ilcification since, excluding the first 
rib, calcium is first deposited in the 
lowest cartilages, those which anasta- 
mose with each other rather than with 
the sternum. The deposit is quite equal 


vilaterally. No details of the patient's 


record were noted at this time other 
than ive and SeX The films were first 


graded according to the presence OF 
absence of significant degrees of calci- 
fication, then divided into age groups 
by decades. Table 1 and Fig. 2 present 
the results of this tabulation. 

It will be seen that the percentage 
of those with calcium deposit steadily 
increased with age, with little differ- 
ence between the male and female inci- 
dence. The most marked rise occurred 
in the fourth decade. The sampling at 
the age extremes is, of course, too small 
to have significance. An_ interesting 

lelight of this investigation is that 
the most marked calcification was not 
necessarily found in the aged. This co- 
incides with the fact that the amount 
of calcification in the individual person 
increases very slowly; little or no differ- 
ence may be found in films of the 
same patient 5 to 10 years apart. Those 
with marked degrees of this phe- 
nomenon may acquire it quite early, 


ABLE |! THE INCIDENCE OF CALCIFICATION OF THE COSTAL CARTILAGES 
AMONG 300 OFFICE PATIENTS, ACCORDING TO DECADES 
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re of patients in each decade showing costal cartilage calcification. 
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then but little 


progress 
decades. Nevertheless, the figures show 


over many 


that as man gets older he is more and 
more likely to be subjected to the fac- 
tors, as vet unknown, which lead to 
deposit of calcium in the cartilaginous 
matrix. 

CumnicaAL Stupy. To gain further 
information about possible associated 
factors in the younger age groups, the 
records of a series of office patients 
under the age of 40 have been exam- 
Many of 


taken from the series of 300 used to 


ined. these patients were 
determine incidence. Others were dis- 
covered by scanning routine gastroin- 
testinal and other abdominal Roentgen 
rav films. No selection of any kind was 


exercised other than ascertaining that 


PREMATURE CALCIFICATION OF 


THE COSTAL CARTILAGES 

number of phy siclans in our practicing 
group. W ith rare exceptions none of us 
knew, at the time the diagnosis was 
made, whether the patient did, or did 
not, have premature costal cartilage 
What correlations were 
obtained after the 
records had been divided into the 2 


calcification. 
tound were only 
groups on the basis of Roentgen-ray 
evidence. 

Results. 
mary 


Table 2 


form some of the data discussed 


presents in sum- 


below. Since it has already been shown 
that calcification is more common with 
advancing vears it is not surprising 
that the average age in the calcification 
group was somewhat higher. Although 
only patients under 40 were selected 
the calcification group averaged 32.6 


TABLE 2.—-SUMMARY OF COMPARATIVE DATA 
Calcified Group 2.6 76.6 $1.1 18.6 25 77.1 
Control Group 28.3 68.9 12.7 43.4 14.7 1.3 16.0 


the lower rib area was adequately vis- 
ualized, and that the patient was under 
the age of 40. These patients were 
divided into 2 groups. One group, of 
158 persons, had definite calcification in 
the lower costal cartilages. The other, 
comprising 119 patients, had no radio- 
logical evidence of this phenomenon, 
and was 
group. 


considered as the control 

In addition to age and sex the follow- 
ing details from the record were noted 
for comparison between the 2 groups; 
the complaints, the final chief diag- 
nosis, the state of nutrition, the basal 
metabolic rate, the blood calcium and 
history of menstrual disorders in the 
female patients. The physical examina- 
tions and diagnoses were made by a 


years as compared with 28.3 years for 
the controls. 

There were slightly 
in the calcification group (76.6% ) thar 
in those without calcification (68.9% 
This is not a significant difference sta 


more female 


tistically. The figures do emphasize th 

well known fact. that 

than men seek medical attention. 
The blo 


calcium yielded no significant diff 


more Wore 


few determinations of 
ences. Analyses were made on only 10 
patients in the calcification group, t] 
range being 9.6 to 10.6 mg. per 100 « 
all within the normal range. This mig!t 
be expected in view of the slowness 0! 
the calcification and 
absence of clinical evidence of distur) 
ance of calcium metabolism. In thos 


process, 
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of the control group only 2 serum cal- 
cium determinations were made. Both 
were normal. 

\gain there were found no significant 
differences between the 2 groups in 
regard to the basal metabolic rate. 
There were no thyrotoxic patients in 
either group and none of the metabolic 
rates were found to be above plus 10% 
If minus 10% is taken as the lower limit 
of normal (a very questionable figure 
with the older tables of computation ), 
{1.1% of those having this test  per- 


Marked costal cartilage calcification in 


The percentage of underweights was 
approximately the same, while average 
weights were found considerably more 
often in the control group. These figures 
are in contrast to the opinion of Kohler, 
quoted above, that chronic malnutri- 
tion was accompanied by an increase 
in costal cartilage calcification. How- 
ever, “malnutrition” and “underweight” 
are admittedly not synonymous terms 
in some cases. No significant incidence 
of anemia was found either group. 

Menstrual disorders were very com- 


a young woman with multiple complaints of 


functional origin. 


rmed in the calcification group were 
low normal. In the controls 43.4% 
re below normal. 
‘ach patient was evaluated in re- 
d to nutrition as being overweight, 
rage or underweight on the basis 
standard tables prepared from in- 
ince company statistics. It was 
id that 30% of those in the calci- 
ion group were overweight, as com- 
peed with only 12.7% of the controls. 


mon in younger women with calcifica- 
tion in the costal cartilages. Almost 
half of them complained of, or admitted 
on questioning, dysmenorrhea, menor- 
rhagia, gross irregularity of the cycle or 
scant menstrual bleeding, with no pre- 
dominance of any one type of dis- 
turbance. In contrast, less than 15% of 
the women in the control group admit- 
ted to these complaints. 

Early in the study an impression was 
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gained that the patients later shown to 
have early calcification in the rib car 
tilages presented multiple complaints. 
In order to test this impression the 
number of chief complaints given by 
the patient to the the 


initial visit were averaged for the 


examiner on 


groups. The patients in the calcification 


group were found to have twice as 
many complaints as those used as con 
trols. A correlated observation was that 
only 2% of those with calcification re- 
ported for examination solely because 
they desired a “check-up”, whereas over 
14% in the control group gave this as 
their reason for coming to the doctor. 
In other words, more of those with cal- 


had 


turbed them, and the symptoms were 


cification symptoms which dis- 
usually multiple. 

The most marked differences came 
to light with a tabulation of the final 
chief diagnosis. While more than 60 
different diagnoses were recorded by 
the examiners, 2 predominated over- 
whelmingly. One was the designation 
“functional disorder”, and included most 


commonly “psychoneurosis  , “anxiety 


state” and “irritable colon”. Four times 
as many of the calcification group wer 
thus labeled when compared with th 
controls. The other common diagnosis 
was the non-committal “indeterminate”, 
meaning that no logical explanation of 
the patient's symptoms could be found. 
Seven times as many of the calcification 
group were thus labeled as compared 


with the controls. These 2 


designations 

of the for- 
mer group, but only 16% of the latter. 
The great majority of those with no 


calcification were found to have a def- 


together accounted for 77‘ 


inite organic disorder or were specifi- 
cally stated to have no disease. 
Comparison between various organic 
diseases yielded no significant differ- 
ences. In contrast with opinions of the 
previous generation, as outlined above. 
found 
rarely and was actually more frequent 
in those without calcification. Cholecys- 


pulmonary tuberculosis was 


ATION OF 


THE COSTAL CARTILAGES 


titis with cholelithiasis was found in 


very few of either group. Only | patient 
had 


cluding those in which there is a local 


renal stones. The arthritides, in- 
calcium deposit were found to be of 
significance in the symptomatology of 
the 


series, as compared with 12 patients in 


only 2 patients in calcification 


the control group 

In summary, patients under 40 who 
showed calcium deposit in the lower 
costal cartilages were found to have 


the 
those who did not. Obesity of moderate 


twice number of complaints ot 


or severe degree was over twice as 


common. In the women the incidence 


of menstrual disturbances was 3 times 


And finally 


the examiners, the complaints were not 


as great. in the opinion of 
due to organic disease 5 times as often 
in the calcification group 

Comment. The 
regardit 


mav 
the validity of 


diagnosis of “psy honeurosis” and other 


question 


raised oul 


ig 


designations of functional disorders 
Neither my colleagues nor myself are 
psychiatrists. But we have the keen in 
terest of the present dav internist in th 
We 
avoided the pitfall of making the ab 


psychosomatic viewpoint hav 
sence of demonstrable organic diseas¢ 
the basis for a diagnosis of “psvchoneu 
tried to 
avoid the pitfall of ascribing the pa 


rosis. Conversely. we have 
tient’s symptoms to demonstrable on 
ganic disease when, in fact, that organi 
incidental to the problem 
We think that we have made the diag 
the 


positive points in the history, togethe 


clisease IS 


nosis of functional disorders o 
with evidence on physical examinatio 
of nervous instability. 

It would appear from the tabulation 
that a young person with calcificatio 
in the costal cartilages is very likely t 
have a functional disorder. If this « 
be confirmed by others, the associati 
should be of some significance. Sever 
interpretations, entirely speculative, a 
possible. 

It is possible that the deposit of « 


il 


cium in the costal cartilages is an effect 
of the psychoneurosis. In modern psv- 
chiatric thinking, emotional tensions 
in cause not only disturbance of func- 


tion but, if of long standing, actual or 
ganic changes. One may postulate a 
chronic “alarm” reaction with excessive 
production of adrenocortical hormones, 
leading to aging of cartilage through 
their effect on androgen and estrogens. 

It is possible that both the psycho- 
neurosis and the deposit of calcium are 
on the basis of long standing endocrine 
disturbance. We already know that psv- 
choneuroses and glandular disorders 
ir frequently related. 

It is obvious that experimental work 
is necessarv if either of these hypoth- 
eses is to be more than pure specula- 
tion. The Silberbergs have done much 
to show that normal maturation and 
iging of cartilage in experimental ani- 
als can be altered by injection of 
glandular extracts. It would be much 
more difficult to show how the psycho- 
neuroses could be fitted into this pic- 
ture 

Summary. Calcification of the costal 
irtilages is a process which, while pre- 
umed to be a matter of aging, is fre- 
juently found in young persons 

It is generally thought that this de- 
osit is of no consequence. For this 
eason perhaps, very little progress has 
wen made in determining the factors 
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that cause, or are associated with, the 
calcification. Association with various 
organic diseases, such as pulmonary 
tuberculosis, has been postuated but 
disproved. 

\ study of 277 patients under the age 
of 40 years has been made. Roentgen 
Rav examinations showed that 158 of 
these had costal cartilage calcification 
while 119 did not. In addition to age 
and sex, several other details from the 
case history were tabulated and com- 
pared. 

Significant differences between those 
persons who showed calcium in the 
costal cartilages and those who did not 
were found in the number of chief 
complaints, the history of menstrual 
disorders in the women, the percentage 
with obesity and the final chief diag- 
nosis. In the former group there were 
twice the number of complaints, twice 
the incidence of obesity, 3 times the 
incidence of menstrual disorders (wo- 
men alone considered ). Most interest- 
ing was the fact that the complaints 
apparently not due to organic disease 
were 5 times as frequent in the calci- 
fication group. 

\ny interpretation of these differ- 
ences would at the present time be en- 
tirely speculative. It is thought, how- 
ever, that the answers would be suf- 
ficiently interesting and significant to 
warrant further investigative work. 


REFERENCES 
Cole-Rous, M.: Clin. Pro« 1, 257, 1942 


19385 


Helley, K.: Ztschr. f. d. ges. Anat Abteil. 1), 88, 746, 1928. 
6. Heudtlass, A. P., and Garre, O.: Prensa Med. Argent., 27, 365, 1940 
Huyssen, C. A.: Schweiz. Med. Woch., 44, 
S. Kiiding. K.: Frtschr. a. d. gebiete d. Roentgenstrahlen (Kongresheft), 31, 27, 1923, and 
reund, W. A.: Th rap Monatschelte, 16, 1, 1902 
Kerr, H. D., and Gillies, C. L.: The Urinary Tract, A Handbook of Roentgen Diag- 


LOLO, 1924 


Kohler, A.: in Roentgenology, London, Bailliére, Tindall & Cox, 1928. 
Rist, E., Gally, L., and Troemé, C.: Presse Med., 36, 641, 1928 
Silberberg, M., and Silberberg, R.: Endocrinol., 31, 410, 1942. 
|. Simpson, M. E., Kibrick, E. A., Becks, H., and Evans, H. M.: Endocrinol. 30, 286, 1942 


THE VALUE OF LIVER FUNCTION TESTS 


IN GENERAL HOSPITAL 


PRACTICE 


By CAMPBELL MOSsEs, 


ASSISTAN 
PITTSBURGH, 


(From. the 
University 

IN an attempt to determine the 
practical value of liver function tests 
in a general hospital, the records of all 
patients admitted to the Presbyterian- 
Woman's Hospital of the University of 
Pittsburgh from September 1, 1946, to 
September 1, 1948, were reviewed. All 
patients exhibiting a positive cephalin- 
cholesterol 
vated 


Hocculation test, an ele- 


bromsulfalein retention, or an 
elevated icterus were included in this 
study. 


Methods. The ce phalin-cholesterol floccu- 
lation procedure was carried out by the 
method of Hanger!, using Difco cephalin 


cholesterol mixture in the absence of light, as 


recommended by Neefe and Reinhold. This 
test was read in 24 hours; 1 and 2+ reactions 
were regarded as being negative, 3 and 44 


reactions The bromsulfalein test 
was performed using 5 mg. of dye per kg. of 
body weight. As noted by Mateer®, 4% reten 
tion in 45 minutes was taken as the upper 
limit of normal. In the icterus index test the 
finding of 


as positive 


was considered 
to be indicative of clinical jaundice. 


10 units or above 


Data. The records of 354 patients 
with liver function tests 
were reviewed. There were 108 cases 
of non-cardiac cirrhosis, 44 of hepa- 
titis, 32 of common-duct obstruction. 
35 of congestive heart failure, 70 of 
cholecystitis, 4 of 


abnormal 


leukemia, of 
lymphosarcoma, 36 of metastatic carci- 


and 18 with miscellaneous 


noma, 
diseases. 
Cirrenosis. Of the 
patients with non-cardiac cirrhosis, 72 
were and 36 
retention 


NON-CARDIAC 


Brom- 
sulfalein abnormally 
high in 71 of the 76 patients in which 
(194) 


males females. 


was 


PROFESSOR Ol! 


Presbyterian-Woman’s Hospital and the Addison H 
of Pittsburgh School of 


M.D. 


MEDICINI 


PENNSYLVANIA 


Gibson Laboratory of the 


Medicine 


this procedure was carried out. In only 
22 of 85 members of this group was 
the 


positive. 


cephalin-cholesterol flocculation 


In this group 46 patients gave a 
history of chronic alcoholism, 12 had 
diabetes mellitus of 5 or more vears 


duration, and in 14 a history of at least 
one episode of jaundice in the past 
was obtained. In 36 of the 108 patients 
in this group no etiologic factor was 
recognized. 
Hepatomegal 
these 


v was evident in 63 of 
22 had 


ascites, and 6 had splenic enlargement 


cases, demonstrable 
In 7 cases, jaundice of varying degree 
was present. Esophageal varices wer 
either definite 
history of hemorrhage was _ recorded 


demonstrated or a 


in 1O cases. 


ConcestivE Heart In the 
group of 35 patients with congestive 
heart failure. 15 were males and 20 


females. Nineteen of these had an ele 


vated bromsulfalein retention and_ in 
10 this elevation was above 30%. Thi 
cephalin-cholesterol flocculation — test 


was positive in 11 and negative in 2] 
members of this group. Hepatomegal) 


noted in 32, 


was ascites in ll, anc 
jaundice in 5 of these patients. 
Hepatitis. Of the 44 patients in thi 
group, males and females were equall 
divided. The cephalin-cholesterol 
culation test was positive in 39 of th 
41 cases in which this test was pe. 
formed. In 2 cases of arsenical hepatit 
a 2+ reaction was obtained. Pain su 
gestive of gall bladder disease w 
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prominent as a symptom in 23 members 
of this group, 33 had an elevation of 
the icterus index and in 5 hepatic 
enlargement was demonstrated. Three 
patients had ascites. In 8 patients an 
antecedent history of blood or plasma 
obtained, 4 had 
marked elevation of the heterophile 
antibody titer, and in 3 the adminis- 


tration of arsenic was thought to be 


administration was 


causative. No patients in this group 
were troubled by itching. Five patients 
were surgically explored for the possi- 
bility of stone. Two of these surgical 
patients and one 18 year old girl with 
serum hepatitis died. 


Com™Mon Ducr OBSTRUCTION. 2 


In 32 
patients with a clinical diagnosis of 
common duct obstruction, the cephalin- 
cholesterol test was recorded in 26, and 
22 of these were negative. Four patients 
in this group had a positive test: in 2 
of these the obstruction was of approxi- 
mately 15 months duration, 1 patient 
died postoperatively of hepatic failure, 
ind in 1 patient liver biopsy at the 
time of operation revealed no hepatic 
The icterus index was elevated 
n all of these patients. The obstruc- 
tion of the common bile duct was due 
to stone or post-surgical stricture in 
2 of these cases, 9 had an obstructing 
ircinoma, and in 1 case the obstruc- 
ion was evidently 


lesion 


due to anomalous 
nlargement of the right lobe of the 
ver. In 25 of these patients itching 
is a prominent symptom. 
Cuo.ecystitis. In the 70 patients 
ith cholecystitis, 19 were males and 
females. The icterus index was ele- 
ited in 52 members of this group. In 
) cases the cephalin-cholesterol test 
is negative. Of the 3 cases in which 
s test was positive, 1 patient was 
had acute hepatitis 
for cholelithiasis. 
retention was noted in 
embers of this group. Two of these 
| empyema of the gall bladder with 
r abscesses, 2 had empyema with 


own to have 


or to. surgery 


mmsulfalein 
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spontaneous rupture of the gall bladder, 
and 1 with 90% bromsulfalein reten- 
tion died on the 2nd_ post-operative 
were found — by 
Roentgen-ray examination or by opera- 
tion in 38 cases; 34 of these were 
operated upon. The Roentgen-ray 
findings were positive for stones, and 
this was confirmed at operation in 16 
cases. In 14 cases stones were not found 


day. Gallstones 


by Roentgen-ray but were disclosed 
at operation. In 4 cases no preoperative 
gall bladder Roentgen-ray was obtain- 
ed. Six patients were found to have 
empyema of the gall bladder without 
jaundice. Hepatomegaly 
in 6 cases. 

Metastatic Carcinoma. Of the 36 
patients with metastatic carcinoma, 14 
had a positive cephalin-cholesterol floc- 
culation test and 22 negative 
Bromsulfalein retention was positive in 
21 patients of this group and negative 
in 4. Of 4 patients with leukemia and 
hepatomegaly, 2 bromsulfalein 
retention and none had a_ positive 
cephalin-cholesterol test. Four of 7 
patients with lymphosarcoma had a 
positive cephalin flocculation and 2 had 
bromsulfalein retention. 

\MisceLLANEous. Of 7 patients with 
pernicious anemia, 5 had __ positive 
cephalin-cholesterol flocculation tests, 
bromsulfalein retention and an ele- 
vated icterus. One patient with aplastic 
anemia had a positive cephalin test, as 
did 1 case each of ulcerative colitis. 
silicosis with hepatomegaly, secondary 
syphilis, amebiasis, nephrosis, and mili- 
ary tuberculosis. Bromsulfalein reten- 
tion was also noted in 1 case of ame- 
biasis, miliary tuberculosis and_ pul- 
monary embolism. 

Discussion. The discrepancy 
the bromsulfalein retention 
and the cephalin flocculation test in 
non-cardiac cirrhosis is in agreement 
with the observation that a_ positive 
cephalin-cholesterol test requires the 
presence of an abnormal plasma globu- 


was present 


were 


between 
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lin elaborated by actively damaged 
hepatic cells*. This test does not 
depend upon the replacement of the 
hepatic parenchyma by fibrous. tis- 
sue. The quantitative diminution in 
the amount of functioning liver tissue 
is determined by the bromsulfalein pro- 
cedure. Thus a positive cephalin test 
requires a qualitative change in liver 
function, and a positive bromsulfalein 
test, a quantitative one. 

In hepatitis the cephalin-cholesterol 
test provided consistently accurate 
evidence of liver damage, except in the 
presence of arsenical hepatitis. Serum 
hepatitis occurring in 8 of 44 patients 
with hepatocellular jaundice empha- 
sizes the frequent occurrence of this 
disorder. clinical point worthy of 
note is that in none of the patients 
with jaundice due to hepatitis was 
itching a prominent symptom. 

In patients with common duct 
obstruction the cephalin-cholesterol 
Hocculation test was misleading in only 
f patients, and in these longstanding 
obstruction or other complications con- 
tributed to the situation. Similarly. in 
only 3 cases of cholecystitis was the 
cephalin-cholestero] flocculation test 
positive and 1 of these was known to 
have an antecedent hepatitis. Failure 
of Roentgen-rav to reveal stones in 14 
of 34 cases with cholelithiasis further 
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emphasizes the shortcomings ot this 
technique in the problem of gallstones. 
The absence of jaundice in 6 patients 
with empyema of the gall bladde1 
contributes to the uncertainty involved 
in accurately diagnosing this condition 
preoperatively 

The presence of a positive cephalin 
test or bromsulfalein retention in a 
patient suspected to have metastatic 
carcinoma contributes to the likelihood 
ot this diagnosis However the absence 
of these findings does not exclude this 
diagnosis. 

In pernicious anemia finding 5 of 7 
patients with positive liver function 
tests focuses additional attention on 
the problems of liver disease in primary 
anemia, 

Summary. |. The records of 354 
patients with abnormal liver function 
tests admitted t 


were reviewed and th 


a general hospital 
diagnostic 
significance discussed. 

The valu ot the bromsulfalein 
retention test in the detection of ci 
rhosis and the cephalin test in the 
diagnosis of hepatitis IS emphasized 
The absence of the symptom of itch 
Ing mM hepatitis is noted 

3. The value of a negative cephalin 
cholesterol test in the differentia] 
diagnosis of surgical jaundice, that is 


common duct obstruction. is recorded 
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le efficacy of pteroyl glutamic acid 
folic in producing clinical and 
hematologic remissions in patients with 


i¢ id 


hypere hromic macrocvtic anemia ( per- 
licious anemia, sprue, nutritional and 
regnancy) has been amply demon- 
trated since 1945. It has been suggest- 
that B12 converts 


acid to 


vitamin 
the form 
ind that this latter compound is_uti- 


cl rece ntly 
tree folic reduced 
ized in the production of the erythro- 
vte maturing tactor.? 

Che present investigation was under- 
iken to study the effect of the admin- 
tration of synthetic folic acid inhibi- 
rs to 5 patients with pernicious ane- 
lia treated with adequate doses of 
er extract. The two antagonists* used 
the present experiment are shown on 
198: 


Case Reports, Case 1. M. S., white male, 


50, was admitted to the Kings County 


Hospital complaining of weakness for 1 year 
and vomiting and diarrhea for the past 3 
There the tongue 
about 6 months previously and vague numb- 
ness and tingling of the hands and feet. A 
yellowish pallor of the skin had been present 
for the past month. Physical examination re- 
vealed an icteric tint to the sclerae. The 
tongue was red and smooth. The spleen was 
felt 2 cm. below the left costal border. Vibra- 


weeks was soreness of 


tory sensation was reduced in the lower ex- 
tremities. The blood studies are shown in 
Fig. 1. Other laboratory data were: No free 


hydrochloric acid in gastric juice after his- 
tamine; Roentgen-ray studies of gastro-intes- 
tinal tract negative; stools negative for occult 
blood; blood sugar 95 mg.; N.P.N. 27 mg., 
icterus index 12; bone marrow megaloblastic. 

The patient was given an experimental liver 
fraction which was followed by a satisfactory 
reticulocyte response and rise in hemoglobin 
and red cells. The tongue became less pain- 
ful and the diarrhea subsided. There was im- 
provement in the appetite and general well- 
being. After 20 days the blood count fell to 
near pre-treatment levels. The bone marrow 
was again megaloblastic. The patient was 
treated with 5 units of liver extract, intra- 


Supplied by Lederle Laboratories Division of American Cyanamide Company, Pearl 
ver, N. 


(197) 


198 


muscularly, daily, and on subsequent days as 
indicated in Fig. 1. 


ceived 


Fol-B daily 
doses of the 
in reti 
globin and red cells, 


10 mg 


ulocytes 
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STUDIES IN) PERNICIOUS 
the clinical condition of the patient gradually 
uproved 
Case 2. J]. W., white male, age 76, was 
dmitted to the Kings County Hospital be- 


iuse of severe burning epigastric pain. He 
intermittent liver therapy tor per- 
anemia for 19 years, but had no treat- 


ent for the 4 months immediately preceding 


received 


TOUS 


dmission to the hospital. Examination 
howed a sick old man, pale and undernour- 
shed, with a yellow discoloration to the 
clerae and skin. The tongue was smooth at 
the edges. There was absence of vibratory 
ensation in the lower extremities. Hemo 


lobin and red cell studies are presented in 
Hig. 2. Additional laboratory data 
of white blood cells 
Roentgen-ray examination of 
tract negative; no occult blood in 
rod 110 mg.; urea N. 18 mg., 
index 8 cephalin flocculation 3 plus; 


showed 
in the 
gastro-in- 


numbe rs 


bl sugar 
ne marrow megaloblastic. 
ot 
1 each of 2 successive days. This re 
clinical improvement, with an in- 
ise of hemoglobin and red cells to 6.0 gm 
id 1.52 million, respectively. He was given 
0 units of liver extract once and 40 mg. of 
Met-Fol-B daily 
% occurred on the 5th day, but there was 


he patient was transfused with 500 cx 


I 
on 


ts 


A reticulocyte response ot 


gradual fall in the hemoglobin and red 
lls to 4.0 gm. and 1.37 million. A transfu 
n of 500 cc. of blood was administered 
he following day he was again given 10 


ts of liver extract and 40 mg. of Met-Fol-B 
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daily. After 9 days, 10 units of liver extract 
were injected. The dose was repeated after 
the same period. Thereafter, 5 units of liver 
extract were given every 4 days, and 60 ing. 
of Met-Fol-B were administered. The obser- 
vation covered 41 days, and during this time 
the hemoglobin and red cells remained sta- 
tionary. No reticulocytosis occurred. Bone 
marrow contained 5 to 15% megaloblasts. 
The patient showed no clinical improvement. 
During the last 10 days of the study he com- 
plained of weakness, tiredness, and appeared 
ill. After the drug was discontinued 5 units 
of liver extract were injected intramuscularly 
every 4 days. No reticulocytes were found 
the following 20 days. The hemo- 
globin and red cells rose very slightly and the 
clinical improvement was also slow. He did 
not reach a normal hemoglobin and red cell 


during 


level 2 months after cessation of anti-folic 
acid therapy. 
Case 3. M. M., white female, age 64, was 


admitted to the Kings County Hospital be- 
Cause ot weakness of several weeks’ duration. 
She had symptoms of mild cardiac decompen- 
sation for 7 years, and was treated with digi- 
talis. Occasional episodes ot constipation Oc- 
curred intermittently. The day before admis- 
sion to the hospital the patient received an 
injection of 10 units of liver extract and 100 
mg. of B complex (containing 10 units of 
liver extract 
a pale, but not acutely ill, aged female. The 
tongue was smooth at the edges. The liver 
was felt 2 cm. below the right costal border. 


Physical examination revealed 


une 
2. 
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rhe tip of the spleen was palpable. Neuro- 
logical status was normal. Peripheral blood 
studies are found in Fig. 3. Other pertinent 
laboratory data were: blood sugar 88 mg,; 
urea 40 mg.; total protein 7.1 gm.; icterus 
index 10; no free hydrochloric acid in gastric 
juice after histamine; Roentgen-ray examina 
tion of gastro-intestinal tract negative; bone 
marrow megaloblastic. 

Three days after the injection of liver ex 
tract (10 units) and B complex (100 mg.) 
the patient was given 40 mg. of Met-Fol-B 
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reticulocytosis, slow rise in hemoglobin and 
red cells and idual lmprovement in the 
well-being of the patient. 

Case 4. M. W., white temale, age 81, was 
admitted to the Kings County Hospital be 
cause of weakness, vomiting and epigastri 
pain She was a patient at the hospital > yeul 
previously it which time a diagnosis of pel 
nicious anemia was established Parentera 
liver extract was administered up to 6 month: 
before the present admission. On the 4 day 
prior to her entrv to the hospit il she received 


intra-muscularly, daily, for 4 days. There was 30 units of liver extract from her local physi 
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FIG. 3.—HEMATOLOGIC DATA IN CASI 


no reticulocyte response and the red cells fell 
to below 1 million. The patient appeared criti- 
cally ill and 2 transfusions of 250 cc. of blood 
were administered on 2 successive days. Eight 
days after the first liver extract injection, and 
1 day after Met-Fol-B was discontinued 
(total of 160 gm./4 days) the patient re 
ceived 500 cc. of blood and 10 units of liver 
extract. During the following there was no 
reticulocyte response and the red cells re- 
mained stationary (except for the rise fol- 
lowing transfusion). Three marrow studies 
during this period showed a marked megalo- 
blastosis (up to 34%). The patient continued 
to be weak, somnolent and languid. She was 
then given 10 units of liver extract on 2 
successive days. This was followed by a weak 


cian, a total of 120 units. On admission 
the hospital the physical examination 
vealed no remarkable findings. The hem 
logic findings iré recorded in Fig | 
bone marrow showed 2% megaloblasts. Ot 
laboratory data were: total protein 5.1 


(albumin 2.7 and globulin 2.4): blood 1 
50 mg.; blood sugar 83 mg., icterus inde 
cephalin flocculation 2 plus; prothron 
time 14 secs. (control 13.2). The reti 
cytes were 27.1% on the day of admis 


and fell to less than 1% 11 days later. O1 
5th day after the first injection of liver ext 
100 mg. of Met-Fol-B were administ 
intra-muscularly for 16 days. At the en 
this period the medication was disconti 
because the patient became weak, unab 
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valk, and disoriented. Pallor developed and 
er condition was poor. During this time 
there was a slight rise of hemoglobin and 


ed cells from 6.0 and 1.3 million to 8.0 gm. 
nd 1.93 million. The bone marrow contained 
ess than 1% megaloblasts. After the Met- 
Fol-B was discontinued there was a gradual 
iprovement in the patient's well-being, but 


i© was unable to get out of bed to walk. 

lor the first 15 days the blood count did not 
e. Thereafter, the hemoglobin and red cells 

lowly increased to 9.0 gm. and. 2.34 million 
12 days later). With the administration of 
er extract there was a slow but steady in- 
iSé n hemoglobin and red cells so that 

t the time of discharge they were 12.5 gm. 

nd $3 million. There was an absence of re- 
ulocyte response other than the initial one 
ted on admission to the hospital. 
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were: No free hydrochloric acid in gastric 
juice after histamine; blood sugar 79 mg.; 
urea 43 mg.; Roentgen-ray examination of 
gastro-intestinal tract negative; stools con 
tained no occult blood; marrow contained 
2% megaloblasts. 

[Two davs after the patient received the 
injection of liver extract (10 units) he was 
given 20 mg. of An-Fol-R intra-muscularly 
and sulfadiazine, 4 gm. orally, daily. The 
medication was given for 12 days. During 
this period satisfactory reticulocytosis oc- 
curred, but no increase in hemoglobin and 
red cells took place. The patient appeared 
clinically poor and complained of weakness. 
4 bone marrow aspiration disclosed 16% 
megaloblasts. Without further treatment for 
15 days the blood picture and the clinical 
condition remained unchanged. 4 subsequent 
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Case 5. K. M., white male, age 59, was 
nitted to the Kings County Hospital be- 
ise of weakness and pallor of 2 years’ du- 


tion. He had intermittent treatment with 
r injections, lextron and vitamins during 


period. Three weeks before admission to 
hospital his tongue became red, sore and 
urned like fire”. He complained also of 
mbness and tingling of his hands and feet. 
ie day before admission to the hospital he 
eived an injection of liver extract (10 
its) from his local physician. Physical ex- 
ination showed a tongue with atrophic mu- 
sa. There was absence of vibratory sensa- 
in both lower extremities up to the iliac 
sts. The hemoglobin and red cell studies 
shown in Fig. 5. Other laboratory data 


IC DATA IN CASE 4 


injection of 30 units of liver extract for 3 days 
was followed by a satisfactory rise in hemo- 
globin and red cells. Reticulocyte studies 
were not done as the patient left the hospital. 
There was a marked improvement in general 
well-being. 

Discussion. The approach to the 
problem was not uniform because some 
of the patients received injections of 
liver extract before entering the hospi- 
tal. It was felt desirable to study the 
effect of the inhibitors in these cases in 
which a variable period of stimulation 
had already occurred. This is demon- 


4 ‘ ‘ ‘ 
=| 


202 MEYER, 
strated in Cases 3, 4, and 5. Cases 1, 2, 
} and 4 indicate that the dose of folic 
acid antagonist necessary to prevent 
reticulocytosis and increase in hemo- 
globin and red cells varies in different 
patients. In Case 1, 40 mg. of Met-Fol- 
B daily had only a partial effect, where- 
as 200 mg./day resulted in no reticu 
locyte response and a stationary blood 
picture for one month. After discon- 
tinuance of Met-Fol-B the further ad- 
ministration of liver extract was fol- 
lowed by a slow rise in hemoglobin 
and red cells but no reticulocytosis oc- 
curred. Case 2 also had a weak reticu- 
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After the administration of 20 units of 
liver extract there was complete ab- 


sence ot reticulocyte response and a 


fall in the hemoglobin and red cells 


Met-Fol-B tor 4 


days. Injection of 10 units of liver ex- 


with only 40 mg. of 
tract was followed by no change in 
hemoglobin, red cells, o1 reticulocytes 
The administration of 10 units of liver 
extract on each of 2 successive days | 
week later resulted in a slow increas« 
in hemoglobin and red cells and a very 
poor reticulocyte response Case 4 came 
under observation when already enjoy 
reticulocvtosis. The 
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FIG. 5.-HEMATOLOC 


locyte response, with an actual fall in 
hemoglobin and red cells, necessitating 
transfusion when given 40 mg. of Met- 
Fol-B daily and 10 units of liver ex- 
tract. Adequate liver therapy and 60 
mg. of antagonist per day were fol- 
lowed by no reticulocytes or change in 
peripheral blood count. After Met- 
Fol-B was discontinued and repeated 
liver extract injections, there was a slow 
rise in the red cells and hemoglobin, 
but no reticulocyte response was ever 
evoked. Patient 3 had a similar course. 
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administration of 200 mg. of Met-Fol 
for 16 days had no apparent effect « 
the reticulocytes, but the hemoglobi 
and red cell count remained practical 
unchanged. Fifteen days after the dru 
was discontinued the blood count w 
then began to ri 
slowly. Case 5 was treated with A 


stationary and 


Fol-R, a less potent folic acid antag 
nist than Met-Fol-B.! The sulfadiazi 
was administered to prevent the libe 
tion of folic acid in the small intestin« 
Although a satisfactory reticulocyte 
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wonse occurred following 10 units of 


er extract, no change in hemoglobin 


nd red cells took place. Cases 2, 3. 


id 5 were of special interest in that 


these patients showed marked mega- 
‘blastosis after treatment with the folic 


id antagonists, even though they re- 
ived adequate liver therapy. All the 
itients uniformly appeared ill, and 
plained of weakness, fatigue and 
mnolence while receiving either an- 
sonist. This was particularly evident 
those treated with Met-Fol-B. It was 
so apparent that the drug had a con- 
ied effect, since after discontinuance 
e patients fe It poorly, had no reticu- 
yvte reactions, and no clinical im- 
ovements were noted. The previous 
ministration of large doses of liver 
20 units in Case 4) was inactivated, 
ce after Met-Fol-B treatment was 
ppe d no change in hemoglobin and 
| cells took place Patient 3 received 
total of 30 units of liver extract with 
response one week after discontinu- 
e of Met-Fol-B, apparently due to 
longed inactivation by 160 mg. of 
drug 
Recently Jacobson and Good have 
nonstrated that the hematopoietic 
vitv of folic acid can be enhanced 
incubation of the vitamin with an 
vme obtained from fresh milk and 
The enzyme has no potency 
given alone. Vitamin B12 how- 
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ever, appears to act without the simul- 
taneous administration of folic acid but 
there may be enough of the latter vita- 
min in the tissues to be activated.® The 
relationship of B12 to the cream en- 
zyme and the recently prepared animal 
protein factor” remains to be clarified. 
The authors are at present investigating 
the effect of the simultaneous adminis- 
tration of vitamin B12 and folic acid 
antagonist to patients with pernicious 
anemia in relapse. 


Conclusion. The lack of hematologic 
response in patients with pernicious 
anemia treated with adequate doses of 
liver extract and a folic acid antagonist 
suggests that pterovl glutamic acid is 
necessaAa4ry for the production of red 
blood cells. 

Since the completion of the above 
report a patient with pernicious anemia 
in relapse was treated with 200 mg. of 
Met-Fol-B daily for 14 days. On the 
3d and 11th days of therapy he was 
given 10 and 15 gamma of vitamin B,.° 
respectively and 5 mg. of a-methopterin 
(4-amino 10-methyl pteroyl glutamic 
acid) intra-muscularly. There was no 
clinical remission or reticulocyte re- 
sponse; the hemoglobin, red cell and 
white cell counts did not rise; and 4 
sternal aspirations done during the per- 
iod of observation revealed a megalo- 
blastosis of 11 to 23%. 
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THE PAIN REACTION THRESHOLD IN THE MENOPAUSAL SYNDROME 
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From the De partment of Medicin 


Ir is becoming increasingly apparent 
that the emotional symptoms and the 
majority of the manifestations of dis- 
turbed autonomic nervous system func- 
tion associated with the “menopausal 
svndrome” are of psychologic rather 


than endocrine Compre- 


7111 


hensive psychiatric studies® have 
indicated clearly that with few excep- 
tions these symptoms ire the result of 
pre-existing personality and emotional 
disorders which come into focus or for 
Various reasons are exaggerated at the 
time of the climacteric. The endocrine 
changes accompanying this latter nor- 
mal physiologic phenomenon have been 
shown to produce the cessation of men- 
struation, alteration of secondary sexual 
characteristics, atrophy of the skin and 
vulva, osteoporosis, and possibly some 
of the hot flashes. That arterial hvper 
tension might also result has been re- 
futed by Taylor, Corcoran, and Page." 
Factual evidence that hvpo-ovarianism 
can cause significant changes in emo- 
tional reactions is lacking. The lack of 
correlation between menopausal symp- 
toms and excretion of gonadotropic and 
estrogenic hormones has been noted by 
Geist and Mintz.® 

It is inconsistent that the diagnosis 
of “menonausal syndrome” is so often 
made on the basis of emotional and au- 
tonomic svmptoms alone, regardless of 
age or relationshin of symptoms. to 
proved endocrine changes. In our expe- 
rience, more careful psvchiatric evalu- 
ation with particular attention to Psy- 
(204 ) 
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chodyvnamic considerations will estab 
lish the majority of these problems a 
psvchoneurotic reactions resulting fron 
environmental or interpersonal factors 


quite apart from the menopause Th 
similarity between the svmptoms of th 
“menopausal syndrome’ and some 
the psvchoneurotic reactions has be 
noted by 

Previous experimental studies hav 
shown that as a group psvchoneurot 
patients, especially those with anxiet 
tension states or neurocirculatory asthe 
nia, have a significantly lower pain r 
action threshold than do normal sul 
jects or control “non-psvchoneuroti 
patients. 

It became of interest to determi 
the relationship of pain perception ai 
reaction thresholds of menopausal | 
tients to these thresholds of normal ai 


nsvehoneuroti subjects 


Method and Experimental Data. The 
perception and reaction thresholds were det 
mined with Hardv-Wolff-Goodell radiat 
apparatus, which has been described in di 
elsewhere.8:!2 Briefly, this apparatus 
device for delivering a controlled, meas 
amount of radiant heat to the skin of 
subject being tested so that the levels at w 
he perceives ind reacts to pain can be d 
mined. By using a pair of lenses the 
from a_rheostatically controlled 500 V 
incandescent lamp was concentrated at 
testing orifice of the apparatus. The exp 
time was ke pt constant at 3 seconds b 
electrically timed shutter, and each su 
was repeatedly tested at varving intensit 
stimulation. 

Statistical validity of the results was t 


by determining the critical ratio of 


E 
Ther 


PAIN REACTION 


\ ible assistance 
rendered by Dr. J. A. I 
University of 


with this phase 
Eyster, Professor 
Wisconsin 

all ambulatory 


rt ibjects were patients 

of Wisconsin General Hospital 

group consisted of 44 adult “non 
emale patie nts. Their illnesses were 
judged to be of 
Diag- 
diabetes 


heart 


not commonly 


{ or psychogenic origin. 


in this group were 


nalignancy, rheumatic 


holelithiasis 
of 99 


rimental group consisted Ze 


ing in age trom 27 to 53 vears. 


nosis of me nopausal syndrome 

SIX this 

trated surgically. A third group 

ted of 41 adult females in whom a diag 


patients of group 


honeurosis, mostly anxiety tension 
been m ice 
luded the 


lely on the basis of their having 


nopause group 


primary diagnosis of menopausal 


None was psychotic When these 


nt ere submitted to a more detailed 
ti ippraisal, it became apparent that 
of them had what would have 


1 as psvchoneurosis had they 


nenopause age” or castrated 


Results (See Table 1). The average 
perception threshold for the 44 
342 gm. 
sec./cm*. The average pain percep- 
threshold for the 22 
345 om. 
re is no significant difference be- 
+] 


n-neurotic” females was 


menopause 


ents was cal./see./em? 


) ure 
n these figures 


LE 1.—PAIN PERCEPTION AND PAIN 


REACTION THRESHOLDS 
Average Average 
Pain Pain 
Perception Reaction 
Threshold Threshold 
14 
tients 342 197 
Gm. cal./sec./em2® 
Men 
1S lrome 45 156 
| 
rotics 340 421 
? 1 Calories per second per sq. em 


average pain reaction threshold 


he 44 “non-neurotic” women was 
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AIT gm. cal./sec./cm*, whereas for the 
22 menopause patients it was .436, and 
for the 41 female “psychoneurotics” it 
was .421. 

The critical ratio for the mean of the 
reaction levels of 44 non-neurotics com- 
pared to 22 menopause patients was 
3.23, indicating that these results would 
occur by chance less than twice in a 
thousand trials. 

The critical ratio of the mean reac- 
threshold of 44 non-neurotic fe- 
males compared to 41 neurotic females 
was 5.3 indicating that these figures 
would occur by chance less than once 
in 10,000 trials. 

The critical ratio of the averages of 
the menopausal group compared to the 
female neurotic group is less than 1. 
indicating that these figures are not sig- 
nificantly different when analvzed sta- 
tistically. 

In an earlier paper,'? it was shown 


tion 


that the fusion of a subject's perception 
and reaction thresholds was strong evi- 
dence for the existence of a significant 
when the 
reaction level was so low as to be iden- 
tical with the perception level, the sub- 
iect was most likely suffering from a 


emotional disturbance; or. 


definite emotional disorder. In_ the 
group of 22 “menopause” patients, 5 


) showed a fusion of perception 
and reaction thresholds. None of the 44 


“non-neurotic” patients showed _ this 
phenomenon. 
Summary. A group of 22 patients 


diagnosed as having menopausal syn- 
drome was found to have an average 
pain reaction threshold significantly 
lower than that found in a control 
group of 44 “non-neurotic” adult fe- 
male patients. The pain reaction thresh- 
old of the menopause group was similar 
to that of a group of psychoneurotic 
patients. 

Conclusion. Pain perception and pain 
reaction thresholds of menopausal 
women closely resemble those of psy- 
choneurotic patients. 
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PAIN REACTION THRESHOLDS IN PATIENTS WITH PEPTIC 
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From the De partment ot Medicine, 


lie emotional features frequently 
found in patients with peptic ulcer are 
ell known. There is an increasing vol- 
ne of literature which indicates the 
portance of emotional disturbances 
the pathogenesis and course of pep- 
tic ulcer. Many clinicians feel that psy- 
therapy is the most effective means 
The “treat the 
patient, not only his ulcer” is 


treatment dictum 

entire 
nerally accepted. 

In such patients, then, it becomes 

portant to recognize the existence of 

| to determine the nature of abnor- 

| emotional reactions. For the most 

t. these observations depend upon 

iical study. Occasionally, laboratory 

s can contribute information helpful 

ace mnplishing a more complete 

evaluation of a patient. Chapman et 

and Schilling and Musser® have 

wn that the pain reaction threshold 

1 group of psychoneurotic patients 

significantly lower than in the con- 

group. 1 he pain perception thresh- 


were identical. Since it is widely 


gnized that patients with peptic 
r have significant emotional prob- 
it interest to determine 

pain perception and pain reaction 
sholds of ulcer patients were com- 
paral 


Was ot 


le to “non-neurotic” patients or to 
honeurotic patients. 
ethod and Experimental Data. The 
pa perception 


thresholds 


reaction 
with a 


and pain 


were determined 
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Hardy-Wolff-Goodell radiation appara- 
The technique used has been 
described in detail previously.’ Briefly, 
this apparatus is a device for delivering 
a controlled, measured amount of heat 
stimulation to the skin of the subject 
so that the levels at which he perceives 
and reacts to pain can be determined. 
By using a pair of lenses the light from 
a rheostatically controlled 500 Watt 
incandescent lamp was concentrated at 
the testing orifice of the apparatus. The 
exposure time was kept constant at 3 
seconds by an electrically timed shut- 
ter, and each subject was repeatedly 
tested at varying intensities of stimu- 
lation. 

The statistical analyses were made 
by the method of determining the criti- 
the 2 Valuable 
assistance with this phase was given by 
Dr. J. A. E. Eyster, Professor of Physi- 
ology. 

The subjects were all ambulatory 
patients in the State of Wisconsin Gen- 
eral Hospital. The control group con- 
male pa- 
tients, that is, patients whose illnesses 
were judged to be “organic”. The diag- 
noses included various forms of malig- 
nancy, diabetes, osteoarthritis, anemias, 
and so on. The experimental group 
consisted of 23 men having active pep- 
tic ulcers, 18 duodenal and 5 gastric. 
The average pain perception thresholds 
for the control group was .369 


( 207 ) 


cal ratio of means. 


sisted of 53 “non-neurotic” 


gm. 


POS 


cal./sec./em.*° The average pain per- 
ception threshold for the peptic ulcer 
group 367 


These figures are not significantly dif- 


was gm. cal./sec./em.* 
rerent. 

The average pain reaction threshold 
the 529 


cal./sec./cm.*, whereas the average pain 


tor control group was 


om. 
reaction threshold for the peptic ulcer 
group was .471 gm. ca./sec./em.? The 
these 2 means would 


critical ratio of 


occur by chance less than once in a 
thousand trials. 

In an earlier paper® it was shown 
that fusion of subjects’ perception and 
reaction thresholds was strong evi 
dence for the existence of a significant 
Stated difter- 


ently, when the reaction level was so 


emotional disturbance. 
low as to be the same as the pain per- 
ception level the subject was most 
likely suffering from a definite emo- 
tional disorder. 


In the group of 23 men with ulcer, 


* Gram calories per second per sq. cm 
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= 
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showed a fusion of perceptio 


and reaction. In the group of 53 “nor 


neurotic. male patients, none showed 


fusion of perception and reaction 
studies demo 


Discussion. These 


strate that men having an active pept 


ulcer require essentially the san 
amount of stimulus to perceive cutal 
ous pain as do “non-neurotic” ma 


control patients. They differ from tl 
control subjects in that they 


significantly less stimulation 


pain reaction (a wince or motor wit 


In this 


resemble psychoneurotic patients 
9 


drawal regard closs 


Summary. As a group. } men w 


peptic ulcer showed a 
lower pain reaction threshold than tl 
found in a control group of 53 “in 
neurotic male patients 

Conclusion. Pain perception and p 
thresholds of 


are similar to those of psycl 


reaction peptic ule 


patients 


neurotic patients 
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wit IN 1935 Gray and Burtness* described Two cases of migraine were report- 
lose headaches of a migrainoid character edly relieved by induced hypogly- 

that were associated with hypoglyce- cemia'. A review of this article, how- 
W i. While their criteria for hypo- ever, suggests that conceivably these 

cant glvcemia (60 to 90 mg. per 100 cc.) could have been histamine headaches 
n tl ght be questioned by some*, there and that relief came from the extra 
1 eemed to be a definite connection amount of adrenalin excreted, as the 

tween the blood sugar level and the — result of the hypoglycemia, rather than 

dp set of the attack. Frequent feedings through the antispasmodic activity of 
ul { carbohydrate containing foods pre- insulin as postulated by Tillum. 

svel ented the attacks, while they could The author was not familiar with the 


precipitated by hypoglycemia in- term hypoglycemic migraine’ when he 


ed with insulin. Of the 38 patients started holding a headache clinic at 


orted, 22 were described as having the University Hospital, Ann Arbor 
le migraine’. in 1947. He used the term migrainoid 
ittle attention was given to this headache due to hypoglycemia — to 
er, though Girard and Collesson* describe the first patient he saw in 
rted an additional series of cases whom spontaneous hypoglycemia 
vith unilateral headache associated seemed to be the etiological factor in 


| hypoglycemia, and it has recently recurrent unilateral headaches. <A 


auoted one monograph on 
laches Also Porges'*® and_ later 
Foldes* reported low carbohydrate Case Report. Case 1. I. P., a 30 year old, 
hiol F white male graduate student, stated that he 

or. high protein diets as being 
re had had “migraine headaches” for 15 vears. 
uit apparently These were preceded by an “aura”. “The 
not associate this with accepted headache is located most often in the right 
iods of treating spontaneous hypo- or left temple area, accompanied by scoto- 


summary of this case follows. 


eneht i 


mata and nausea and vomiting and_ lasts 
from several hours to as long as 3 days. They 
come on 2 to 4 times a month.” The patient 
iated with temporary, and fre- was treated by 3 different physicians for 
tly mild, hypoglycemia, attracted “migraine headache”. He had never had any 
little interest a number of studies  velief from ergotamine tartrate. 

The Family History was negative except 
that the father, paternal grandmother, and 
two brothers had “migraine headaches.” The 
remainder of the history was negative. 


Cilnla 


spite of the fact that the svndrome 
been done on the more serious 
spcts of prolonged hvpoglvce- 


ented at a Regional Meeting of the American Federation for Clinical Research, March 
19, Ann Arbor, Michigan. 
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Physical) Examination disclosed blood 

pressure of 140/90, pulse 80, temperature 

98.6, respirations 20. Other than the slight 

elevation in blood pressure the examination 
was entirely normal 

When seen in the headache clinic the 


} loath to discuss his headaches 
ind stated that if they could not be stopped 
After close 
idditional informa 


lle d 


wie akne SS, 


patient Was 


he planned to drop out of school 


uestioning, the following 


+} 


ion was obtained. His so-« “aura” con 


sisted ot t teeling ot drowsiness 


ind fatigue; this was followed by nervous 
ness, tremor and wet palms Sometimes he 
Saw lights during this period About 1 hour 


ifter the drowsiness his headache 


would start and build up to a severe unilateral 


onset of 


throbbing ache, usually in either the right o1 
left templ The patient had noticed that 
food prior to the onset of the nervousness 
night abort the headache 

Because of this suggestive story the patient 
was given a glucose tolerance test, following 

preparation®, with the following 
H Fasting | 2 5 
p LOO ec. 59 S89 68 AT 42 17 388 40 

A headache came on between 3 to 4 
hours and lasted for about 12 hours 

The very low value of 3% hours and th 
fasting value of 59 mg. suggested a neo 
plasm of the pancreas, so the patient was ad 
itted to the hospital ind placed on a pro- 
ocative diet consisting of 50 gm. of protein 


50 gm. of carbohydrate and 1,200 calories per 


day, for 3 days. Fasting blood sugars during 
this time were 72 mg., 73 mg., and 60 mg 
It was thought that this ruled out a tumor 
ind that the patient had rather severe fun 


tional hvperinsulinism 


On several other occasions the patient had 


lucose tolerance tests but while thev wer 
low at the 3 to 4 hour period thev never got 
helow 40 mg. Each time, however. a head 
iche was precipitated 


rhe patient was placed on a diet of 150 gm 
of protein, 190 fat, gm. of 
irbohvdrate His headaches ceased with the 


gm. of and 75 


exception of 2 attacks ind both followed 
bre iks in the diet 

The patient was seen 14 months later and 
had had no other recurrence, and was re 
nortedly free of the attacks 24 months after 


the diet was instituted 


Because of the dramatic results in this 
case following treatment of the sponta- 
neous hypoglycemia, 5-hour glucose tol- 
erance tests were done on patients with 
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headaches where there w 
est possibility that spont 
existed. All 


prepared tor 3 davs prio 


glycemia 


patients 


as the sligh 
aneous hyp 
we 
to the tests 


Ot 92 patients seen over a 17 mont! 


period, ll had headaches 
that 
ated with spontaneous 


oid nature seemed 


of a migrai 
to be assoc 


hyperinsuli 


ism. Two of these were further compli 


cated by 


having histamine headach 


in addition. The data concerning the 


patients are shown in 


Table I. 

Discussion. 
received almost complete 
high-protein 
but 
Infrequent 


headaches continued 
intervals 
tvpical ot the histamine ty 
by Horton 


more 


Cases M. G. 


low-carbohvdrate 


These 


detail 


and A 
relief on th 
diet 
to occur 
SCCTH 


pes des riby 


and responded to hist 


mine desensitization. It was necessa 
to continue the diet, however, as head 
aches returned when the diet was d 
continued. On the combined type 
treatment, complete relief was ol 
tained 

In the case of ¢ N relief was 


obtained for 2 months. a 


the patient developed na 
ated 


with pregnancy ) al 


t which ti 
wea ASS! 


id could 


take the diet for almost a month. Th 


headaches occurred 3 time 
period. With the cessation 


and resumption of the diet the lh 


aches wer 
The two cases, V 

hypoglycemic 

that the 


svmptoms 


time low 


blood 


during 
of the nat 


again controlled. 


J. and F. ha 


about 


Sugal tS 


reached: neither had headaches as 


ated with hypoglycemia 


benefit from the diet 


or rec a 


This sh ld 


emphasize that the headaches must b 


reproduced during the test before 


diagnosis can be established. 


It can be 
only 


seen 


3 patients gave a 


from Table 


l il 


history n 


monly associated with hvypoglvceria 


namely, weakness, sweating, dizziness 


and nervousness. In 


patient volunteered the 


each 


Cast 


inforn 


Dat tant 


ha 
Ch 
US] 
the 
| 
Ml 
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hat an “aura” preceded the headache. 
lose questioning revealed that it was 
iot a true “aura’. Hypoglycemia was 
uspected in the other cases because 
he headaches usually started in mid- 
lorning or mid-afternoon. In one case. 

N., they only occurred on Sunday 


iorning and it was discovered that 


TABLE I.--DATA 
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he varied his usual breakfast of bacon 
and eggs to waffles and sy rup on Sun- 
day. 

It is believed that the variation in 
time between the lowest blood sugar 
recorded and onset of the headache 
is due to the fact that the low point 
recorded may not represent the actual 


CONCERNING 13 PATIENTS 


History Bit 
| 
| | 
| | | 
| | 2 >; 
| = | ios | 
| > ew] o- io ojos] | 
+ + + . + + + + + 4 — | 4 + t - 4 — 
| 
I M Yes| Ye { 7 |12:48] No 17 3 30 12 | Yes 2 Yrs 
+ + + + + + t + - + 4 + 4 —E | a | 
VJ I ¢ No | Yes | 28 24:48! Occ 30 "3 No Headache | 
+ + + + + + —-——+ > + + —— — 
0 | No Ye 2:30 12 Oc« No Headache 
| 
MH} 2 I LO Yes} Nausea | U} 30 12:36 No |} 4) 3 15 18 NC 118 Mos. 
~ + + ——+— = + + + + 
FR] 2 F| 1417Yes| Yes U| 7:14 4:6 | No 16 3 60 3 ? a Not 
EN M No | Yes | 7 |12:15} No | 42] 3 | 15 | 12 Yes |12 Mos. | 
MC}25 | 1 | Yes B] 2:7 |12:15] No 38 | 3! 0 6 Did Not 
Return | 
+ + + = + + + + + + 4 
\Al 4 5 |No | Nausea 28] 24:72) Partial! 39 4'4 20} 12 Yes 4 Mos. | 
+ + —+ —+ ——- + + + + } 4 
| | 
| 23 Yes | 7 | 24:36] Occ 36 | 3% | 0 | 6 | Partial] 6 Mos. | 
+ + — +— + + + — - 
| | m | 
| F Yes| Ye U]7:14}12:48] No | 31] 3 | 15 | 3 | Almost | 4 wos. | 
| | |\Comp lete| 
F}40|F] 4/Yes}| Yes | Ul 14 |12:72] No | 32 50 4 | Partial! 6 Mos. 
+ -+- —— + + + +— 4 
<6 1M 6 |No | Yes 2a 15} No | 29 | 3% 0) Yes |14 Mos. 
+ + + + + + 4 + 4 | 
30 | 3 Yes | Ul 7 | 24 | No 37 | 34 | 30 | 6 Yes | 4 Mos. | 


Aura was compatible with symptoms of hy 
U Unilateral 


B Bilateral 


poglycemia 


t 
| 
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lowest blood sugar, but might have 
either followed or preceded it. 
Because of the relatively high inci- 
dence of this condition in a series of 
patients suspected of having 
migraine headaches it is felt that this 
syndrome should be stressed to the 
profession. If care is used, a number 
of patients suffering with migraine may 
be correctly classified and treated. 
When the migraine 
originally used, it served a definite and 


term was 
useful purpose in describing a syn- 
drome. Many types of headaches which 
formerly would have been diagnosed 
as migraine are now known by a more 
descriptive name, such as histamine 
headache!®, Williams headache"®, 
others. It is within the realm of possi- 


and 
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bility that eventually the term migrain 


will no longer be needed, as_ th 
etiology tor the several syndromes th; 
are grouped under this term will | 
known. Because of this it is suggest 
that the term migraine be abandon 
in the syndrome described, and th 
hypoglycemic encephalalgia or hyp 
glycemic headache be used 

Summary. |. Eleven cases of recu 
ring migrainoid headaches associat 
functional 


with hyperinsulism a 


reported. 2. Improvement o1 complet 


relief followed therapy with hig 
protein diet. 3. The term hypoglvce m 


he cl 


being 


encephalalgia or hypoglycemic 
ache is suggested as 


descriptive of this svndrome 
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PERICARDIAL AND CARDIAC SURGERY® 
By Homer M. SmatrHers, M.D 
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Department of Surgery, Wayne University College of Medicine. and 
the Veterans Administration Hospital 


fue recent work of Blakemore and 
Lord!®, Gross**, Cratoord*’, and Blalock 
d Taussig’’ has given impetus both 

to experimental vascular surgery and to 
clinical application. At present, the 
st vital of all vascular structures, the 
irt, is receiving the direct surgical 
ick that Allen and Graham?, Cut- 
and Beck® advocated and pio- 

red. The amazing ingenuity of 
Beck!®, Blalock and Hanlon’, Mur- 
and Jongbloed®’ portends the 
viation of many heart ailments here- 
amenable to 
tical or medical treatment. The sur- 


re considered not 


gery for relief of the complications of 
ent ductus arteriosus, coarctation of 
aorta and the tetralogy of Fallot is 
eality surgery of the great vessels. 
ough pulmonic stenosis has received 
e attention from the cardiac ap- 


proach. It is, therefore, the intention 
of the writer to review recent develop- 
ments of surgery of the pericardium 
and heart. Topics to be considered 
include: 

I. Trauma. a, Contusions. b, Pene- 
trating wounds. c, Foreign bodies. 

Il. Tumors. 

III. Pericarpitis. a, Acute. b, Chronic. 

IV. MyocarpiAL ISCHEMIA. 

V. VALVULOPLASTY. 

VI. SepraL DEFEcts. 

VII. MisceLLANEous ApDyJUNCTs. 4, 
Anesthesia. b, Resuscitation. c, Cardiac 
catheterization. d, Mechanical heart. 

TrauMa. Contusions of the heart 
result from direct blows over the pre- 
cordium. The most frequent causes are 
falls and trauma from steering wheels 
of automobiles. Patients who complain 
of chest pain following such accidents 


ublished with permission of the Chief Medical Director, Department of Medicine and 


ncelusions drawn by the author. 


ry, Veterans Administration, who assumes no responsibility for the opinions expressed 
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should be examined and have an elec- 
trocardiogram and chest plate taken. It 
no early findings are noted but discom- 
fort persists, or if the initial tracing 
further 
tracings should be taken. This routine 
will occasionally 


reveals myocardial damage, 


demonstrate early 
development of an aneurysm of the 
ventricle. Such aneurvsm may be bene- 
fited by surgery, using either fascia 
lata’ or 1.5 mil du Pont Polythene, type 
NV-7-14". Poppe and de Oliveira‘ 
have reported the use of cellophan 
wrapping for syphilitic aneurysms and 
we have used the previously mentioned 
polythene at the Dearborn 
Hospital in 1 fusiform abdominal aortic 


Veterans 


aneurvsm and in 1 saccular aneurvsm 
of the aortic arch. All svmptoms were 
relieved in the first case; the second is 
too recent to evaluate. In using this 
material over a ventricle, the edge of 
the polythene is sutured to the mvyo- 
cardium at the base of the aneurysm 
and the subsequent reaction results in 
shrinking of the lesion by fibrosis from 
without. 

heart 
gunshot 
injurv. It was the successful suture of 
i stab wound of the heart by Rehn™ 
in 1896 that proved the heart would 
tolerate surgical interference. Prior to 
that time 
of the human heart was looked upon 
with disfavor. At present it would seem 
that the mortality penetrating 
heart wounds in patients arriving alive 
at a well-equipned hospital should not 
be excessive. The renort of Bigger’ in 


Penetrating wounds of the 


result usually from = stab. or 


anyone suggesting surgery 


from 


1939. including cases from members of 
the American Association for Thoracic 
Surgery. American Surgical Association, 
and Southern Association, 
revealed a 50% mortality in 141 cases. 
Blau?! reported a 22.2% mortality in 27 


Surgical 


cases. Samson‘ recently renorted on 75 
patients with wounds of the heart and 
pericardium resulting in 40% mortality. 
This latter group, however, concerned 
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war wounds and 18 of the 75 patient 
had wounds elsewhere in addition t 
the thoracic cage. 

The surgical treatment of penetratin 
heart wounds. is imperative in Case 
persistently bleeding and having a per 
cardiopleural communication. An occ 
sional case with cardiac tamponad 
may be treated with aspiration and 
observation but evel such a CAaSC OCC 
sionally bleeds several days after tl 
injury “In general, therefore, it is wis 
to explore the case of tamponade 
well as in case of persistent bleedin 
General anesthesia with tracheal int 
bation has been most satisfactory. Si 
gical approach through the left para 
ternal route will be adequate in most 
cases. If the pleura is intact it may b 
pushed off the peric irdium. The trat 
pleural route, however, is faster and 
speed is essential Ole should not he 
tate to open the pleura. The peric 
dium is widely opened and an api 
suture inserted if traction is desir¢ 
Silk or cotton is used to close the heart 


wound. The pericardium is partia 


closed, allowing drainage either it 
the pleural space or into the space 
beneath the incisional flap. \spiration 
of either of these spaces will remove the 
postoperative fluid as required. 
Knowledge of the handling of foreign 
bodies in or in close relation to the 
heart has been increased by the recent 


reports of Indications 


removal of intracardiac foreign bod 
defined*? 
1, To prevent embolus of the foreign 


are clearly These include: 
body or the associated thrombus; 2. te 


. 
reduce the incidence — of bacteria! 


endocarditis: 3. to avoid recurrent 


pericardial effusions; 4, to diminis! 
the danger of myocardial damage wit! 
subsequent rupture or myoca! ial 
aneurvsm 

Most bodies of the heart 


result from penetrating wounds. R I 


y 
foreign 


a missile is carried by embolism. O! 


interest too, is the movement of a ‘ns 


sile 
mo 
cha 
mal 
or 

ren 
hea 
seri 
ope 
por 
loc 
tecl 
hy 


are 
one 
tum 
rhe 
ntr 
rep 
only 
tum 


rhe 


t 

eal 
re; 

ths 
st 
faih 
rlivt 

pny 
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sile in the heart itself. Harken operated 


patient 3 
movement of the 


times because of 
from 
chamber to another during operative 


upon one 
missile one 
manipulation. Of 56 foreign bodies in, 
to the heart, 15 
from the chambers of the 
heart. There this 
deaths in 47 
collected 
Decker**. The 


localization operative approaches and 


or in relation were 
removed 
were no deaths in 
contrast to S 


operations in the 


SeCTICS 
cases re- 
ported by methods 
technic of removal are clearly presented 
by Harken*®. 

Tumors. Primary tumors of the heart 
ire much less frequent than metastatic 
frequent 
tumors in order named are 


mes. The most primary 
mvxomata, 
fibroma. 


ircoma, rhabdomyoma 


The rarity of ante mortem diagnosis of 
ntracardiac tumor is emphasized in the 
eport by Mahaim"™. This author found 
uly 3 established primary intracardiac 
death. Many 


f these tumors, particularly the myx- 


umors recognized before 


mas, are polypoid and intra-auricular. 
be accessible to 
fact calls for a 
reater effort toward early diagnosis of 


hev would, therefore. 


the surgeon which 
is lesion. Findings suggestive or diag- 
heart include 
intractable cardiac 
unexplained changes in cardiac 


istic of a tumor of the 


explained and 
failure 
vthm, sounds, and size as judged by 
physical, Roentgen and electrocardio- 
iphic examinations, and development 
hemorrhagic pericardial effusion. 
Pericarpitis. Acute suppurative peri- 
ditis has become less frequent with 

the advent of penicillin and the sulfa 
drugs. Since the disease is secondary to 
i streptococcal, staphylococcal or pneu- 
coccal pneumonia in most instances, 
quate treatment of the primary con- 


liiion usually prevents the pericardial 


nvolvement. Although instances of 
recovery following aspiration and 
pevicillin instillation have re- 
ported*-**-*8. the danger of tamponade 


ways present and this complication 
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calls for close observation. If aspiration 
does not give immediate and adequate 
relief, surgical drainage should be per- 
formed. Brock** states that the gravity 
of the patient's condition should not be 
allowed to decide against operation 
but rather in favor of it. Carter*° men- 
tions the impossibility of removing by 
aspiration performed anteriorly the pus 
which uniformly collects behind the 
heart. He states the most effective 
treatment is early surgical drainage 
supplemented by intensive systemic 
and local penicillin therapy. The surg- 
ical drainage is easily accomplished by 
a left parasternal incision. The peri- 
cardium is widely opened and sutured 
to the skin. Intrapericardial irrigation 
is then performed as needed. 

The etiology constrictive 
pericarditis is generally thought to be 
tuberculosis. Blalock and Levy!® found 
positive evidence of tuberculosis in 24 
. 42 patients with pericarditis. Paul, 

Castleman and White*™ proved tuber 
culous involvement in only 9 of 53 
patients. Many of the patients with this 
in such serious condition 


of chronic 


disease are 
that pericardiectomy must be delayed. 
Conversely the longer the heart labors 
under the strain of its fibrous or calcific 
coating, the more atrophy will be pres- 
ent in the myocardium. It is probably 
this long disuse atrophy that causes the 
permanent damage which will not 
allow a cure in some cases. At the pres- 
ent time it is hoped that streptomycin 
therapy will allow an earlier surgical 
approach which should give improved 
results. Since Hallopeau** first per- 
formed  pericardiectomy in 1910, 
authors of large series have shown the 
steadily decreasing operative mortality. 
In 1939, Heuer and Stewart collected 
143 with 34% cures and 17.5% 
improved. The operative mortality was 
32.8%. Harrington®* reported a 25% 
mortality in 24 cases and in discussion 
of Harrington’s paper, Beck*® reported 
a series of 46 patients with 19.6% oper- 


cases 
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mortality; 71% cured or 
improved. A more recent report by 
Heuer and Stewart’ cites 18 cases with 
no deaths and 83% cured or improved. 
The operative technique has been well 
described by Churchill**, Heuer and 
Stewart*?, Harrington®™, Blalock and 
Burwell®! and needs no amplifying. 
MyocarpiAL IscHeM1A. The surgery 
for alleviation of angina pectoris and 
coronary aclerosis is the most challeng- 
ing of cardiac problems. The great 
deaths from this disease 
year attest to its importance. 
From a more selfish viewpoint, phy- 
sicians are at or near the top in group 
incidence of coronary disease. H. L 
Smith*!, in a review of the case records 
of 307 doctors, 300 bankers, 304 lawy- 
ers, 306 clergymen, 306 laborers, and 
308 farmers of about the same age 
found 33 instances of coronary sclerosis 
in physicians with only 16 in bankers 
the next highest group. Certainly thes« 
figures are subject to statistical error 
but the difference in the rate of inci- 
striking that it appears 


ative were 


number of 
every 


dence is so 
significant. 
The surgical approach to the treat 
ment of angina pectoris and myocardial 
ischemia has included symp: athec tomy. 
total thyroidectomy and revasculariza- 
tion procedures. Sympathectomy has 
been advocated and pe atorme d to vary- 
ing extents since Jonne sco"! first per 
formed the operation. pol various 
have stressed necessity of 
excision of different segments of the 
cervico-thoracic chain, unilaterally or 
bilaterally, Heinbecker’s™* work indi- 
cates the superiority of excision of the 
inferior cervical sympathetic ganglia: 
the first, second and third thoracic 
ganglia which suffices to interrupt the 
pain pathways. White® advocates para- 
vertebral alcohol injection of dorsal 
sympathetic ganglia and this procedure 
has given very good results in the hands 
of those performing the procedure fre- 
quently. The occasional associated 


writers 
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neuritis may be, however, a very annoy 
ing sequel. Total thvroidec tomy, while 
lowering the activity of the 


body. has the disadv: antage of produc 


met ibolic 


ing hypothyroidism with its disturbing 
symptoms. The chief argument against 
both sympathectomy and thyroidectomy 
is that the fundamental prob lem, poor 
blood supply to a local area, is not 
relieved. In coronary sclerosis we ar 
fortunate in that at first the large: 
later thi 
is ampk 


narrowed and 
there 
to develop a 

after the 


arteries are 


smaller vessels. Thus 


opportunity collatera 
blood supply disease ha 
started. 

Since 1932 Beck®**°** has pioneeres 
in revascularization experiments and 
their clinical 
ments made use of grafts of pectoral 


application. Early experi 
muscle, mediastina 
fat to Later 
powdered asbestos was placed on th 


pericardium and 
abraded mvocardium. 
abraded surface to create an inflamma 
tory reaction in which collateral suppl 
developed. By suturing the peric ardium 

or mediastinal fat to this abraded are 

an adhesive pericarditis was created 
through which a new vascular 
available to the 
Feil**, in 1943, appraised the results of 
Beck's operation in 37 patients since th 


suppl 


was mvocardiul 


first patient was operated upon in 1935 
Of 23 patients surviving the operati 
14 were 
condition and 5 in good condition. 
O’Shaughnessv“” 
experimental work on this subject 
1936. He demonstrated the presence ot 
a collateral circulation by dye injection 


still living with 9 in excellent 


reported his first 


through the vessels of tissue grafted to 
the myocardium. In several subsequent 
re ports. and 
reported their results with 
cardiomentopexy cardiopneumo- 
pexy. The final report*® recorded 20 
patients operated upon with 12 till 
living. Most of these were improved 
and the majority were back at work 
Others who did similar work incl ide 


O'Shaughnessy assocl- 
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Lezius' who accomplished cardio- 
pneumopexy experimentally, and Car- 
ter**, who reported 2 cases of cardio- 
pneumopexy, one decidedly improved 
and the other dying of massive infection 
in 36 hours 

Heinbecker and Barton®® have men- 
tioned the danger of producing ven- 
tricular fibrillation in the human during 
graft to the myocardium. 
Experimentally in dogs they used ‘2% 
to 5% sodium morrhuate injected in the 
pericardial sac, 
de red 
then sutured to retrosternal tissues. In 
weeks to 6 
months the dogs were autopsied and 
new collateral blood supply 


suture of a 


adding 0.4 gm. pow- 


aleuronat. The pericardium was 


periods varving from 3 
was 
lemonstrated. 

Thompson and Raisbeck** used tale 
powder to induce an adhesive pericar- 
ditis and reported — the 


results of operation upon 38 


Thompson* 
this 


patients. More than 70% had good to 
excellent results. Four patients were 
lassed as poor results after showing 


ess than 33% improvement postopera- 


tively 

In 1946 Fauteux*’ published experi- 
nental work on dogs in which the 
nternal mammary artery was anasto- 
nosed with the coronary sinus. This 
rocedure prevented the ventricular 
ibrillation so frequent following liga- 


left 


same 


circumflex 
41.42 


tion of the coronary 
rte The reported 
xperimental and clinical work on cor- 
nary disease in which he ligated the 
vein and resected the 
ner\ pathways at the root of the aorta 
he origin of the coronary arteries. 


author 


coronary 


Sixteen patients were operated upon 
vith } operative deaths. Eleven patients 
vere alive with objective improvement 
months to 6% years after surgery. 
Viieberg and Jewett*® recently 


ported experimental work in implan- 
tation of the left internal mammary 
ter) into the muscle of the left ven- 
‘ricle In 9 of 10 animals the artery 


revascularized the surrounding struc- 
tures and in 2 instances there was 
anastomosis directly with the left cor- 
onary artery. 

In 1943, Roberts, Browne and Rob- 
erts** accomplished a unique procedure 
in animals by connecting the coronary 
sinus to the brachioce phalic, subclavian 
or innominate artery via a glass can- 
nula. Subsequent examination of the 
myocardium revealed a complete injec- 
tion of the capillary network after dye 
was injected into the coronary sinus. 

In May, 1948, Beck and associates 
reported their newest attack on the 
treatment of angina pectoris and 
myocardial ischemia. The objective of 
the new procedure is to improve the 
oxygen supply to the myocardium by a 
shunt of arterial blood back through 
the coronary sinus and coronary veins. 
In the dog the coronary sinus is a very 
thin-walled structure and presents tech- 
nical difficulties in performing a blood 
vessel anastomosis. To rennet this 
difficulty Beck utilized a 2 stage opera- 
tion, tying off the coronary sinus at the 


first operation and 10 days later 
anastomosing a segment of carotid 
arterv from the aorta to the coronary 


The 10 day wait was sufficient 
for the ligated sinus to thicken enough 
to allow easier suturing. In 50 normal 
dogs there was 70% mortality following 
ligation of the left descending coronary 
artery. In 10 dogs with patent grafts 
from the aorta to the coronary sinus, 8 
survived, one dying 8 days after opera- 
tion, the other dying i in 13 days. In this 
latter group there was no evidence of 
extensive myocardial damage, whereas 
the control group showed considerable 
myocardial injury. In the Wayne Uni- 
versity Surgical Research Laboratory, 
Dr. Prescott Jordan and I have per- 
formed Dr. Beck’s 2 stage operation 
upon 60 dogs. The external jugular vein 
was utilized for the free graft. Technical 
difficulties were gradually overcome at 
the expense of a high mortality. The 


sinus. 
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last 15 dogs however, have survived the 
procedure and appear to be in good 
health. After 2 years of experimental 
work Beck operated upon the _ first 
patient, January 27, 1948. In the human 
the procedure can be done in one-stage, 
since the coronary sinus is larger and 
consequently easier to handle. In the 
first patient a brachial 
arterv was used for the graft and the 
operative procedure was completed but 


segment of 


death occurred in the immediate post- 
operative period. In February of 1949. 
Beck"! reported 2 similar procedures 
and presented the patients in their 
early postoperative period during the 
6th Annual Assembly of the Central 
Surgical Association. In these latter 2 
cases a vein was utilized for the graft 

In order that the proper patients be 
chosen for such an operation it should 


be remembered that medical means 


will alleviate the symptoms in all but 
10 to 20% of persons having angina 
pectoris and coronary sclerosis. Also it 


should be realized that at present some 
of the above-mentioned procedures are 
technically difficult and with poor risk 
patients the mortality will be high. In 
revascularization, however, there is a 
rav of hope that with added experience 
the operative risk will be reduced. It 
is our opinion that the principle which 
Dr. Beck has demonstrated of the util- 
ization of a vein to carry arterial blood 
to an ischemic area is an important one. 
Johnston and Jordan*® have successfully 
utilized this principle in treating oblit- 
erative arterial disease in patients and 
have tested its efficacy in laboratory 
animals. 

V ALVULOPLASTY. Experimental cardiac 
valvular surgerv has made considerable 
progress since the end of World War II. 
Earlier in the centurv the foundation 
for this work was laid by Sir Lauder 
Brunton’s”? that 
might relieve the symptoms of mitral 
stenosis. Much controversy was created 
by this suggestion. the opponents claim- 


suggestion surgery 
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ing any incision in the stenotic mitr 
funnel would only create mitral insul 


Atter 
search, Cutler 


much laboratory re 
in 1923 performed t] 


first operation in the human for reli 


ficiency. 


of mitral stenosis. In this instance 
valvulotome was inserted through tl 
ventricular wall and incision of tl 
valve 
lived 


been 


performed blindly. This patient 
142 vears and was believed to hay 
improved. Two more patients 
were operated upon with the valvul 
tome before Cutler, Levine and Beck" 
first used their cardiovalvulotome 
similar to on 
Allen and Gi 
ham!'. This was used in 7 patients but 
the first These 
were summarized by Cutler and Beck 
in 1929. 


instrument somewhat 


previously invented by 
survived. 


only cas 


A very ingenious method for heart 
valve reconstruction was worked out 


by Murray. Wilkinson and MacKenzi 


in 1938. This group desired to replac 


one of the diseased mitral cusps with 


a new cusp fashioned from a vein. The 


used cardiovalvulotome and 

proached the lateral cusp of the mitra 
valve through the left auricular append 
age. The lateral cusp was resected an 
the instrument withdrawn. A segment 


ther 


cant 1] 


of external jugular vein was 


inverted and drawn into a 
which was inserted through the \ 
of the left ventricle in the position ot 


the The 


then withdrawn, leaving the 


resected cusp. cannula was 
the position of the cusp and allowing 
the vein to be anchored by sutures t 
both sides of the left ventricle. At t! 
time of the report, 2 animals so treat 
were living and well. 

An approach to the treatmen 
aortic stenosis was reported bv Smitl 
For the relief of t! 
lesion a valvulotome was utilized at 


and associates*?:* 
the avproach was through the aor 
Bleeding was so troublesome th 

approach through the ventricle 
subsequently attempted and this \ 
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und to be sater and simpler. The 


uthors, however, recognized the 2 
ifficulties with simple incision of the 
creation of 


tic insufficiency early, and later, fol- 


enotic valve, namely, 
wing fibrosis and repair, re-establish- 
ent of the aortic stenosis. 
Campbell** reported the use of an 
tificial aortic valve made of a plastic, 
ethyl methacrylate. Another approach 
d perhaps the most practical to date, 
that of Templeton and Gibbon** in 
tricuspid valve. 
these workers 
moved a valve cusp and reconstructed 
with either pericardium or 
n. In this procedure both vena cavae 


construction ot a 


Under direct vision 


valve 


| the azygos veins were clamped and 
right auricle then opened. It was 
ind that the dog withstood clamping 
the vena cavae and azygos return 
for 9 minutes without serious result. 
During this 9 minute period the valve 
cusp was carefully removed. The auric- 
r incision was then closed and a new 
e of pericardium or vein cut to re- 
removed. Fine silk 
res were then placed in the valve 
th the needle remaining on each 
lamps were again placed on 
veins and the auricular incision re- 
pened. The new valve was quickly 
sutured into position and the auricle 
iain closed. Of 19 dogs so treated, 7 
were living and well 3 weeks after ope- 
ration. Five survived 7 to 11 months 
if operation. Morphologically and 
linically the pericardial valves gave 
re ts superior to the vein grafts. 
e direct attack on pulmonary 
stenosis has recently been advocated 
D\ rock7*. He 


he peration he proposes would re- 


e the piece 


ire 


states, however, that 


i¢ valvular stenosis but not sub- 
ilar stenosis, which Blalock!® em. 
phasizes is the usual defect in the 


tetra ogy of Fallot. His experience, too 
‘in keeping with that of several pre- 
ou workers who attempted to use 
ie cirdiovalvulotome but usually had 


to resort to the blind approach with the 
Three patients were 
subjected to the procedure of incising 
the stenotic orifice and then widening 
the opening with forceps. The first 
patient developed a saddle embolus 
postoperatively but recovered. The 
second made an uneventful recovery 
and the third developed a hemiplegia 
that is slowly improving. All the 
patients have shown improvement trom 
the stenosis but the follow-up is of 
short duration. 

It is interesting to note that most of 
the early investigators considered the 
pathological in contrast to the patho- 
physiological approach which 
and associates have recently brought 
forth. The early concept was that sten- 
osis of a valve was present and, there- 
fore, in some manner that valve should 
have a large opening. Harken’s study 
offers criteria for selection of patients 
and the operation best suited for each 
group. Patients selected for operation 
should have cardiac symptoms of mitral 
stenosis unrelieved by any medical 
therapy. They should also have a mini- 
mum of involvement of other valves and 
A classi- 
fication of patients into 3 groups based 
on their physiological state has been 
made. Group A includes patients with 

1 low resting cardiac output, which is 
plaster or even decreased on exer- 
cise, and with an elevated pulmonary 
artery pressure. Mitral obstruction is 
paramount in this group and valvu- 
loplasty should be helpful. Group B 
differs in that the resting cardiac out- 
put is within normal limits and usually 
Here mitral 
regurgitation may be more important 
than stenosis. If the left auricular pres- 
sure is high, as measured by cardiac 
catheterization, an artificial interatrial 
septal defect may be beneficial. Group 
C includes px atients whose symptoms 
of pulmonary edema and rapid heart 
action are not controlled by medical 


tenotome alone. 


no active rheumatic disease. 


increases with exercise. 
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Harken advises 2-stage bi- 
lateral resection of the inferior cervical 
ganglion and the first 4 or 5 
sympathetic ganglia. He states that the 
relief afforded is through the produc- 
tion of a slower heart rate or through 
the interruption of pain fibers. 

Five operations have been performed 
for patients in these 


2 valvuloplasties, 2 artificial interatrial 


treatment. 


dorsal 


various groups: 
septal defects and 1 denervation. One 
death occurred 24 hours after a val- 
vuloplasty. The objective attitude of 
this report is so noteworthy that it 
vardstick which 
used to evaluate future 


would seem to be a 
might be 
gery of valvular disease. 

SEPTAL DEFECTS. 
Harken and production of 
an artificial septal defect would benefit 
certain types of heart disease. Most 
pronounced would be the need of an 
interatrial septal defect for high left 
auricular pressure and pulmonary ve- 
nous hypertension. Conversely, closure 
of congenital defect may 
change a cardiac cripple into a normal 
person. Ingenious methods of produc- 
ing septal defects have been described 
by Cohn**, and by Blalock and Han- 
lon!’ The latter have resected about 2 
cm. of interatrial septum under direct 
vision in 31 dogs. Exposure is obtained 
from the right side and a special curved 
clamp used on the right auricle. Bleed- 
ing from the pulmonary vein is con- 
trolled by traction sutures and the vein 
and auricle are opened under direct 
Three dogs died 1 to 9 days 
after surgery and others were autopsied 
at varying intervals. Five still 
alive and well 4 to 7 months after the 
operation. 

The most spectacular work in repair 
of septal defects has been reported by 
Murray®**. On the excellent 
anatomical knowledge he has passed 
a needle across the septal defect and 
then pulled fascia lata, silk or cotton 
after. A combination of factors comes 


sur- 


As mentioned by 


associates” 


septal 


vision. 


were 


basis of 
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into play in closing the defect. Th 
suture especially fascia, 

of much import: ince but the narrowin 

of the ante rior-posterior diameter of th 
heart when the suture is snugged up , 
A third adjunct is th 
thrombosis around the suture mat 
When it is thought that sufficient 
heparin 


substance, 


also important. 


rial. 
thrombosis has taken place, 
started further thrombosis thus 
avoided. Murray"* reported on 14 septal 
5 interauricular and 9 inte 

| interauricular 


and 2 


and 


repairs, 
ventricular: case dit 
2 had 

proved; 


In general the 


good results were mn 
5 interventricular patients su: 
vived. results have been 
very encouraging and certainly desery 
further clinical trial. 
MisCELLANEOUS ADJUNCTS. 


The 


thesiologist can carry on artificial pl |. 


monary ventilation quite satisfactorily 
However, artificial circulation is but in 
the experimental phase notwithstanding 
the operator s ability to massage the 
heart for a limited time. In the efforts 
to protect the heart against severe cir- 
culatory depression, against reflex ce- 
anesthesia 
becomes particularly important. Any 
prophylaxis that can be effective is 
certainly valuable than elaborat 
lhe 
basic principles that should be followed 


pression ana cardiac arrest, 


more 


plans for cardiac resuscitation. 


maintenance of ade quate ind 
oxygenation; 2, of drugs 
that depress the vagal activity and pat 
ticularly do not stimulate this activity 
3, constant and careful observation o! 
the circulation by following the pulsé 
and blood pressure plus direct observa: 
tion of cardiac activity during the sur 
gery. 

If manipulation is shown to produc 
marked cardiac slowing or irregularity 
steps should be taken to depress thes 
reflexes. It has been found that certai! 
anesthetic drugs are effective in de: 
pressing both parts of the autonomi 
nervous system. Ether is a good ex 
ample. This drug causes depression 0! 
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igal activity and is very sate for 


irdiac surgery when properly admin 


tered. On the other hand. cyclopro- 


ine has been tound to increase the 


nsitivity of cardiac autonomic mech- 
to drugs 
hile the 


such as epinephrine 
agal ac tivity is not de ‘pressed 


patients. It cyclopropane is 


be emploved during cardiac surgery. 


me drug must be administered to 
press thi 


rie satisfactorily 


vagal reflexes. This can be 


with intravenous 
waine given continuously in 1% con- 
safety of this 
is probably not equal to that of 


In the 


itratior lLlowevet! the 
administration of 
anesthetic drug to patients with 


skill and 


ered reserve the 
anesthetist is highly 


irciac 
erience ot the 


portant. Experience has shown that 


os administered slowly have an 
led satety tactor since one may 
ck changes in circulation rapidly 


ugh to i use of the drug. All too 
n circulatory changes go unnoticed 
| deaths are described as being sud- 
because of 


This is sometimes 


ire to observe changes that have 
Sudden 
either due to reflex 
of the 
c drug or sudden drops in blood 


rred at some previous time. 
liac deaths are 
itv. sudden overdose anes- 
sure, particularly in patients who 
been accustomed to hypertension. 
\ll these conditions become much more 
rtant 


rv where 


in circulatory cardiac 


severe hemorrhage may 


sionally occur. 


casionally the catastrophe of ven- 
cardiac standstill 
cur even with good anesthesia. 


ir fibrillation or 


happens, a method of resuscita- 
hould be in the armamentarium of 
surgery. Re- 
ition has been studied by many 
Markowitz and dem- 
strated the necessity of suitable intra- 


ie doing cardiac 


QO! rs 


Oro.ary pressure in resuscitation of 
th a rabbit and ; Atter 


leeding the organ completely and 


i dog heart. 


removing it chest 
Locke's 
coronary vessels and the heart beat re- 
sumed, A 


phrine | to 


from the Kinger- 
solution was forced into the 
solution containing epine- 
50,000 was similarly used 
and the dog heart resumed beating. A 
similar resuscitation experiment with 
human he arts \ was reported by Kountz'* 
He studied 127 hearts obtained 5 min- 
utes to 6 Sand after death. Sixty-five 
of the hearts revived to ventricular con- 
traction and 45 of the 65 developed 
regular cardiac mechanism for at least 
Hooker®> induced ventricular 
fibrillation in dogs by electric shock. 
He then injected into the carotid artery 
a solution containing KCL 0.5%, NaCl 
0.9% and heparin 0.25 mgm. per ce. in 
13 ce. per kg. 
weight. This solution caused inhibition 
of the heart. After one minute a solu- 
tion of CaCl. 0.023%, NaCl 0.9% in the 


amount of 25 ce. per kg. was injected. 


hours. 


the amount of of body 


This solution by washing the excess of 
potassium out of the coronary bed and 
substituting a relative excess of CaCl., 
stimulated a normal cardiac rhythm 
Wiggers"! observed the change 
ventricular fibrillation to normal 
rhythm following passage of a 60 cvcle 
A.C. current with minimal strength of 
amp. 
only occur 


from 


would 
occlusion 


This change, however, 
coronary 
was not present and if fibrillation had 


not been 


when 
present more than 2 to 3 
minutes. 

Resuscitation of the human heart has 
been reported many times following 
cardiac standstill but very rarely after 
ventricular fibrillation. Dripps, et al.** 
described the successful revival of 4 
patients in whom cardiac standstill had 
In 2 cases the delay of 5 to 8 
minutes before the heart was manually 
compressed caused irreversible brain 
damage from which the patients ex- 
pired 2'2 and 4 days postoperatively. 
The in th two patients survived and 
were mentally normal at the time of the 
report. Other cases of successful resus- 


occurred. 
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citation tollowing cardiac standstill 
have been reported by Adams and 
Hand!, and by Touroff and Adelman** 
In 1941 Beck? reported defibrillation 
in 2 patients but both died with 4 
hours atter restoration of normal 
rhythm. Beck, Pritchard, and Feil'? de- 


scribed the only successtul case of com- 
plete recovery ‘from ventricular fibrilla- 
tion in December, 1947 
used by this group includes use of a 
respirator, 
cardiac 


> ce. of 2% 


The tec hnique 


mechanical vigorous and 


regular massage, injection of 
into the right 


and momentary im- 


procaine 
ventricle, 
alternating 
with 1.5 


aul icle or 
pression ot an current of 


110 volts 


amp. through the 
heart. 
Further experimental observations 
have been presented by Fauteux' 


Effectiveness of electric shock was con- 
firmed. Members of the 
were found to be of value 


cocaine group 
in reducing 
cardiac hyperirritability. Intra-auricular 
injection of 1 to 2 cc. of 0.5% 
chloride was found to be of 


barium 
value in 
and the 
of blood intra-auricularly aided in pre- 


increasing cardiac tone giving 
vention of circulatory failure. 

New and improved aids for diagnosis 
of uncommon cardiac disorders are now 
being utilized to substantiate or refute 
clinical impressions. Angiocardiogr: iphy 
as described by Robb and Steinberg” 
is now performe ‘d in many hospitals. 

Catheterization of the heart, introduced 
by Forssman*® of Germ: ny in 1929, and 
practiced first in this country by Cour- 
nand Ranges?*, has allowed 
measurements 
studies from the 


bers. 


and chemical 
various heart cham- 
Its usefulness in the diagnosis of 
various cardiac malformations has been 
reported by Burchell and associates** 
who based their findings on 60 catheteri- 
zations. A later re port*® from the same 
clinic describes application of an oxi- 
meter for determination of the oxygen 


pressure 
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saturation of whole blood during ca: 
diac catheterization. Radiocardiograph 
is the latest adjunct for the diagnos 
of cardiac disorders. This consists « 
the graphic recording ot the passage « 
blood through the 
chambers by means ot i specially cor 
ink-writing Ge ‘iger-Muelle: 
Prinzmetal and 


clinical studi 


radioactive cardia 


structed 
counter. associates 
have reported the first 
with radioactive sodium. 

Technical difficulties inherent in tl 
handling of a sensitive beating organ 


such as the heart have undoubtedly d 
laved the progress of cardiac surge! 
The possibility of oxygenating 
blood mechanically was approache ‘d | 
Gibbon*™ in 1939. Animal experiments 
demonstrated that the pulmonary 
tery could be sately occluded tor tro 


10 to 25 minutes with the 


circulatior 
maintained by the oxygenator 


capable ot intro- 


being 
An improved device 
as much as 30 ce. 
with rates of blood flow of 100 


ec. to 500 c« per minute was described 
toh 


ducing of oxygen per 


minute 


by this same investigator 2 vears 
later. Jongbloed® has recently an 
nounced the development of an appa 
ratus which allows him to operate 
upon the hearts of dogs for an hour 


with the artificial system handling 
pumping and oxygenating of the bl 
The heart and both have. re- 
turned to normal status after this hou 
of non-function. With this experi 
tal work: for a 


an artificial heart-lung 


lungs 


basis, Jongbloed has 
constructed 
tem for use in the human. This systen 
functions semi-automatically and has 

than 10 liters pe! 


an apparatus proves 


capacity ot more 


minute. If such 


feasible the direct surgical approa 


to cardiac tumors, valvular disease 


septal defects and removal of mura 
than mo:t 0! 


thrombi is much closer 


the medical profession would. be! iev' 
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OpHTHALMOsCOPIC evaluation of hy- 
rtensive cardiovascular disease has 
ken on increasing significance since 
advent of surgical therapy. The 
ype! interpretation of lesions in the 
ular fundi may be of considerable 
| in the selection and rejection of 
ndidates for sympathectomy. The 
servation of the effect of the opera- 
n on the retinal lesions themselves 
of great interest. It is perhaps 
vecially important to study the sig- 
cance of recession of the retinal 
ons with regard to the future prog- 
is of the patient. 
(he types of surgical treatment. of 
sympathetic nervous system used 
in attempt to benefit patients who 
high blood pressure have been 
y and varied. The first such opera- 
was performed by Rowntree and 
mn‘? in December, 1924, at which 
they carried out a bilateral lum- 
sympathetic neurectomy on a 
nt who had malignant hyperten- 
Briining’ previously sug- 
d sympathectomy for this disease, 
had not operated on any patients. 
wing this initial impetus there 


Mayo Clinic 
MINNESOTA 


has been a progressive evolution in 
the types of procedure carried out. All 
these operations are directed —. a 
denervation of the splanchnic bed. 
present, the majority of surgeons io « a 
bilateral resection of the greater, lesser 
and least splanchnic nerves, a partial 
celiac ganglionectomy, and extirpation 
of the sympathetic ganglia and trunks 
from the fourth or fifth thoracic seg- 
ment down to the second or third 
lumbar segment. Some surgeons do 
even more extensive sympathectomy, 
but others believe that less resection 
is sufficient in some patients. There 
are, of course, many variations in 
opinions and in techniques, too numer- 
ous to detail here. 

There is still controversy as to the 
relative value of surgical and medical 
treatment of hypertension, in the alle- 
viation of symptoms, lowering of the 
blood pressure and prolongation of 
life. The methods of estimating the 
efficacy of treatment are extremely 
varied, so much so that it is difficult 
to assess and to compare the results 
obtained by the various investigators. 
In a disease of unknown origin, diverse 
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lack of 


clinical 


manifestations and clear-cut 


demarcation into 


deal of 


inevitable. 


groups, a 
great justified controversy is 

Many attempts have been made to 
classify patients with hypertensive car- 
19 None of these 
classifications has been accepted by 


diovascular disease®:! 


ull investigators, chiefly because none 
seems to answer all questions pertectly. 
Keith-Wagener-Barker 


classification®!, in which hypertensive 


However. the 


patients are separated into 4 numbered 
groups on the basis of retinal and asso- 
ciated general signs, has seemed to 
lend itself to the most accurate deline- 
ation for treatment and for prognostic 
purposes. Most of the reports on the 
results of sympathectomy in the litera- 
ture have used this classification or 
a modification of it. However, because 
of differences in interpretation of this 
or because. of 


extend the 


attempts to 


ig 
change or classification, 
very few reports are readily compara- 
ble. In addition to the clinical group- 
ing of the disease, one of us (H.P.W. 
has for many years used and taught 
the meticulous grading of the retinal 
arteriolar changes (sclerosis, narrow- 
ing and spasm) on the basis of 1 to 4, 
as portrayed in the publication by 
Wagener, Clay and Gipner®’. 
The 


types or grades of hypertensive cardio- 


average prognosis in various 
vascular disease under a purely medi- 
cal regimen has been well worked out 
by several groups of investigators, 
notably Wagener and Keith®®, Brana 
and Radnai®, and Palmer, Loofbourow 
and Doering**. course 
in an individual patient is very difficult 
to predict. Therefore, an adequate 
evaluation of the effect of surgical 
treatment on the course of hyperten- 


However, the 


sive disease requires postoperative 
observation for several vears of a con- 
siderable number of patients in each 
of the various groups. It was well 


stated by Evans and Bartels™ that to 
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ascertain the results of sympathectom 
at all we must “wait 20 vears in Grou 
II cases, and 10 years in Group III cas 
that 
cardiovasculorenal 


to demonstrate 
will check 


erative disease. 


this procedu 
degei 
Data on some rath 
large groups of patients observed to: 
a considerable period have be 


Additional 


reported recently. 
become available within tl 


should 
next decade 

Most reports deal with the effects 
of sympathectomy both on the hyp« 
tensive disease and on the local lesio 


in the retina. However, some authe 
stress the determination in the reti 
of criteria for the selection and _ rej 
tion of patients for sympathectom 
Bedell’, for stated that “t] 


ophthalmologist should be able to stat 


instance 


with reasonable certainty whether 
given fundus pattern indicates a fay 
doubtful value 


or a disappointing result” and_ that 


able outcome, one of 


“the ophthalmologist must advise tor 
or against surgical interventior 
Bedell stated that if 
retinopathy or papilledema were pres 
ent, there was little likelihood of pri 


longed benefit from operation In his 


fulminat 


opinion operation is contraindicated i 
the presence of definite arteriosclerosis 
granular hemor! 


round, deep, red 


rhages, recent closure of a_ retinal 
artery or sudden occlusion of the « 
tral vein. In his discussion of Bedell’s 


paper, Gibson!* emphasized it 


patients with considerable chi 

retinal arteriolosclerosis receive by and 
large the least benefit from surgica 
treatment, while those with consider 
able little sclerosis 


receive the most benefit. 


vasospasm but 


thoroughly studied 15 pa 
tients before and after the subtots! t 
total 
devising 


Gans!‘ 
sympathectomy of Grimson” 
a rather ingenious class 
fundal graded t 
sclerosis and retinopathy. He foun 
that as of gr atel 


tion of types 


arteriolosclerosis was 


studies 


I 
i 
( 
rot 
l 
| 
\ 
rr 
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other retinal 
gns, patients with more sclerosis hav- 


rognostic value than 


ig poorer Operative results. Gans 
pressed the opinion that in some 
ises more sclerosis developed after 
rgical treatment. Retinopathy disap- 
eared in all his patients who had it 
rior to surgical intervention, although 
me vascular spasm remained. Peet 

also found that patients 
10 had only retinal arteriolosclerosis 


ually had the 


sults and they expressed the belief 


Ishe 


poorest operative 


it patients with retinal hemorrhages 
d an appreciably shorter postoper- 
than 
tinal hemorrhages. In a recent com- 
Smithwick*, 
lassified all his patients to conform 

the Keith-Wagener 


ind a significantly better prognosis 


ve lite span those without 


iInication who has 


grouping 


the patients who underwent opera- 
n than in the control group. 
Hammarstrom** followed 103 pa- 
ts who had undergone operation 
th comprehensive studies. He noted 
ression or complete disappearance 
retinopathy in all 22 Group IT and 
patients who were still alive 4 months 
6 vears after operation. All except 
f these had a 


M1 pressure 


nal exudates 


good lowering of 
In 2 Group IT patients 
developed in the 
iediate. postoperative period. There 
i significantly better prognosis for 
up Il and IV patients who under- 
t operation than in the medically 
ted Keith-Wagener control series. 


hen® reported series of 90 
nts with hypertension, 85 of whom 
rwent sympathectomy. Of the 85, 


said to have had normal eve- 


froinds both before and after opera- 


ind 21 (91%) of the 23 had good 


venoral surgical results. Mild changes 


ve said to have been present in 42. 
rate in 1S and severe in 2. Good 
S were 


obtained by surgical 


trea'ment in 8S% of the patients with 


lil retinal lesions, in 72% of those 


with moderate lesions, but in none of 
those with severe lesions. Apparently 
all of these 3 groups included patients 
with retinopathy. No patients showed 
ocular 


postoperative progression — of 


lesions and in 22 


cases the hemor- 
rhages, exudates and papilledema dis- 
appeared. In discussing Cohen's paper. 
Hinton® stated that he had had good 
operative results in 4 patients with 
Group IV fundal changes but with no 
cardiac or renal lesions. However, in 
patients with other organs involved in 
addition to neuroretinopathy, he felt 
that chances for improvement were 
minimal. 

Many observers have expressed the 
belief that treatment for 


hy pertensi m is contraindicated in 


surgical 


patients with papilledema (Group IV). 
The percentage of good results in this 
group is very low, according to Ayman 
and Goldshine?, Bedell®, L. Weekers"?. 
R. Weekers™, de Takats and associ- 
Govaerts?', Bartels and 
ciates*, Wagener, Cusick and Craig’, 
and King**. For 
reported that all Group IV patients on 
whom he had operated were dead 
within 14 months after operation. On 
the contrary, Rav**, Crile and Crile’. 
Hinton and Lord?*-?*, 


Porge*™ 


ates”?, asso- 


instance, Govaerts 


and Luzuy and 
expressed the opinion that the 
results in many Group IV patients are 
sufficiently good to warrant operation. 
and Poppen and Lemmon** stated that 
these patients should undergo opera- 
tion as soon as_ possible. Gilchrist?’. 
Wilson** and Cooke!’ found that 
Group IV patients almost always had 
improvement in the retina. They noted 
that there is definitely a better prog- 
nosis following sympathectomy even 
though the blood remains 
high. Peet and Isberg*® pointed out 
that 19% of 112. surgically treated 
Group IV patients in their series were 
alive 5 to 11 vears after operation as 
against 1% of the Keith-Wagener- 
Barker control series. Bassett* declared 


pressure 
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that 21.6% of his 143 Group IV patients 
survived 5 to 11 years after sympa- 
thectomy, and he expressed the opin- 
ion furthermore — that patients with 
preoperative cerebrovascular accidents 
were materially protected by surgical 
treatment against other such accidents. 

lable 1 is constructed from the data 
presented by Evans and Bartels'® (173 
patients observed for from 6 months 
to 3 vears), by Bartels, Poppen and 


\ichards® (54 cases Poppen an 
Ricl | by Pop} | 


_ bv Woods and 


Lemmon? (100 cases 


Peet' 60 cases observed more than 
months), bv Palmer®* (64. cases 
observed for 3 vears), by Wagener 


Cusick and Craig®! (121 cases ob- 
served for from 1 to 60 months) and 
bv Hollenhorst?* 95 cases observed 
for from 6 to 24 months). All of the 
patients were classified preoperativel) 
according to the Keith-Wagener group- 
ing. It can be noted that there is con- 
siderable variability in the percentage 
of successes and failures in each group 
However, it can be noted also that 
there is a definite tendency toward 


lessening of successful results and 
increase of failures as the cases pro- 
gress in Classification from Group | 


to IV. 


rABLE 1. PERCENTAGE RANGE OF 
RESULTS REPORTED IN VARIOUS 
SERIES OF SYMPATHECTOMIES 
FOR HYPERTENSION 


Good results Fair resu It Poor results 

of of % 
Group I 25 to 83 16 to 75 0 to 42 
Group I] 22 to 55 16 to 40 0 to 52 
Group II] 0 to 48 28 to 64 13 to 63 
Group [\ 0 to 44 Oto 44 12 to LOO 


\ number ot studies ot the oculat 
fundi preoperatively and_ postopera- 
tively have been made, though not all 
of them include complete studies of 
the vascular lesions. The first report 
in the literature is that of one of us 
H. P. W.)** in 1931. A boy, aged 10 
vears, was submitted to cervicothoracic 
ganglionectomy in a vain attempt to 


benefit 
malignant hypertension. No postopet 


a severe retinopathy due | 


tive change in the vessels nor in tl 
retinopathy was noted. 

There have been numerous Ca 
reports of the dramatic Improveme 
noted in the retinas of patients aft 
sympathectomy Most of these repo! 
were of patients suffering from mali 
MckKeown"*, 
Introzzi-’, Euler'*, Rycroft 
Glenn 


others ha 


nant hypertension. 
cornia 
Stephenson Heuer and 
Philps** many 
reported single cases or small set 
of cases to show postoperative 1 
provement In vision, vasospasm, ret 
nopathy and neuroretinopathy, so 
with and some without simultane: 
improvement in the general conditi 
of the patient Rav*® stated that hem 
rhages and papilledema always 
prove after surgical treatment 
though the level ot blood pressure H 
not be materially lowered. 

Page and Heuer", after section 
the anterior nerve roots, noted rela 
tion of spasm of the retinal arteri 


in ll of 17 


in 2, disappearance of papilledema 


cases. absorption ot exud 


} and secondary glaucoma in 1. A 
ind Adson 


retinopathy and arteriolar spasn 


reported cis ippearance 


patients who showed clinical impr 
ment. Craig and Brown! perfor 
svlanchnicectomy on 2 patients 

retinopathy After 3 months, 1 pat 


1owed a drop in blood pressur 


disappearance of retinopathy a1 
widening of the retinal arterioles 
the other patient showed no chang 
either of 
retina. 
The first 
reported was that of Fralick and |! 
in 1936. Ninety patients with « 
tial hypertension underwent sup 


blood pressure or ot 


large series 


phragmatic splanchnicectomy : 36 


followed for from 5 to 22 montl 
attempt was made to grade th 


cular changes in the retina. On! th 


of ses 
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xtent of the retinopathy was described. 
improvement was noted in the retinas 
3 of 18 patients who had a 
100d postoperative drop in blood pres- 
sure. Patients blood pressure 
high showed retinal 
mprovement except 1 patient whose 
vapilledema 


only 


whose 
emained 


disappeared postopera- 


tively. Two patients with neuroreti- 
opathy and 1 with  angiospastic 
etinopathy showed good general 


and clearing of the reti- 
ial lesions following operation. 


mprove ment 


In 1939, Wagener, Cusick and 
Craig®! made detailed studies of the 
retinas of 32 patients before and 


itter rhizotomy or subdiaphragmatic 
planchnicectomy, and reported on the 
examinations of a 
total of 121 patients who underwent 
Their findings will be noted 
later in this paper, compared with a 
treated by the Smith- 
ick procedure**, 
Nicholls” observed 15 
itients whom they diagnosed as hav- 
g malignant hypertension although 


phthalmoscopic 
yperation 
similar 


group 


and 


were said to have had normal 
ular fundi. After splanchnicectomy, 
patient of the group had more 


irked fundal and general findings, 1 
while the remainder 
re said to have been improved from 
ery standpoint including that of the 


is unchanged, 


ular fundi. Evaluation of the ocular 
itus is difficult in this series. 
Puig Solanes*® did ophthalmoscopic 


examinations on 18 patients on whom 
operation by the Smithwick technique*! 
Apparently 5 of his 
malignant hypertension 
| 7 more were of the chronic pro- 
type. Of 8 patients examined 
» 14 months after operation all had 
persistent arteriolar narrowing but had 
had a diminution of focal constrictions 

| a disappearance of retinopathy. 
was immediate postoperative in- 
crease in spasm and retinopathy in half 
of Puig Solanes’ patients. He expressed 


performed. 


tients had 


SSIVe 
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the belief that the retinal changes were 
independent of the blood pressure 
levels or of the general condition of 
the patient, but that similar vascular 
changes occurred in other organs, par- 
ticularly the brain. 

Tuckwell®? found that neuroreti- 
nopathy disappeared in all 13 Group 
IV pe atie nts who unde -rwent ope ration, 
~~ noted that 1 patient had returned 
to Group IV 3 years later. Of his 6 
patients with Group IIL eyegrounds, 3 
regressed to Group II, 1 remained in 
Group III and 2 advanced to Group IV. 
In 1 patient without retinopathy papil- 
ledema developed 1 year and_ in 
another 3 vears after operation. A 
deterioration of the retinal condition 
was invariably accompanied by con- 
tinued or heightened elevation of the 
blood pressure. King** could see little 
improvement in the fundal condition 
of several Group 4 patients whom he 
followed. Morgan*® reported on 1 
young patient who had a closure of 


the central retinal arte ry of one eye 
on the first postoperative day. Smith- 
wick’ found improvement of the 


retinas in all patients with papilledema 
and in 75% with retinopathy. He also 
noted the disappe arance of arterioven- 
ous compre ssion in many Cases. 

It is obvious that, generally speak- 
ing, the response of the retinal lesions 
to splanchnic resections is favorable. 
If we combine various series reported 
by Evans and Bartels!® (117 cases), 
Peet, Woods and Braden*? (219 cases), 
Woods and Peet® (76 cases), Peet and 
Isberg®® (146 cases), Wagener, Cusick 
and Craig®! (32 cases) and Hollen- 
horst?® (45 cases), data are available 
on a total of 613 cases. After operation, 
the retinal lesions improved in 406 
(66%) remained unchanged in 185 
(30%) increased in 22 (4%). 
Included in these cases were 77 
instances of retinopathy with papil- 
ledema reported by Peet and his col- 
laborators and by Evans and Bartels. 


and 
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Retinopathy of this type improved in 
73 (94.8%). The papilledema receded 
completely in 40 (55%) of the 73 cases. 
Peet. Woods and Braden*? stated that, 
if papilledema receded completely, it 
never returned, no matter how long 
the patient survived. 

The statements by Gans, Gibson and 
others with reference to the prognostic 
significance of retinal arteriolosclerosis 
are supported by the results obtained 
in a series of 95 patients whom one of 
us (R. W. H.)*5 has studied before 
and after supradiaphrag- 
matic and _ infradiaphragmatic sym- 
pathectomy and splanchnicec tomy. 
Forty-three of these 
re-examined ophthalmoscopically 6 to 
24 months after 
found that only 
patients with high grades of sclerosis 
were benefited bv surgical treatment. 
The proportion of good results in this 
series dropped from 56.7% in those with 
minimal sclerosis to 0% in those with 
while the percentage of 
failures rose from 23.3% to 66.7% as 


combined 


patie nts were 


operation. It was 
a low percentage of 


severe grades, 


increasing sclerosis was present in the 
retinal arterioles. Patients with post- 
operative improvement in vasospasm 
showed good results in 59.3%, fair in 
18.5% and poor in 22.2% of cases. 

Sixty of the patients in this series 
did not have retinopathy prior to oper- 
ation. It is of interest that 19 of these 
were found to have cottonwool patches 
in the retinas at the first postoperative 
ophthalmoscopic examination made 
within 10 days after the second stage 
of sympathectomy. No explanation for 
this could be found. Among this group. 
9 patients were observed to have ulti- 
mate good results, 2 fair and 8 poor 
results. Only 9 of these patients 
returned for re-examination 6 to 18 
months after operation. None of them 
retinopathy. However, of the 

| patient had died after 17 months, 
had had several cerebral 
episodes and 2 had had hemiplegia. 
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Among the 41 
observed to have no onset ot retinopa 


patients who wer 
thy during the immediate postopera 
tive period, only 1 had 
mild transient and thei 


n episode 0 


were no deaths. 
In 5 of the 
retinopathy without papilledema (hy 


22 patients who ha 


pertension Group Ill) an increase ii 


developed immediate] 


second stage of operation 


retinopathy 
after the 
Two of the 5 were re-examined 


months after operation. One still had 


active retinopathy and had _ receive 
no benefit from the operation; th 
other had had a good 
course and there was no retinopath 
It was learned through corresponder 
that 1 of the other 3 patients ha 
died; 1 had had a good result, ha 
gone through a pregnancy and _ ha 
been delivered 


a fair result. There were no deaths n 


cerebrovascular episodes in the 


Group III patients whose evegrounds 


remained the same or improved 
immediate postoperative period. 

Of the 
underwent operation, 
ined 6 to 


10 Group 4 patients 
were re-exal 
20 months later. Three h 
no papilledema and no retinopathy 
still had mild papilledema 10 mont 
after operation and was unimproy 
by the surgical procedure. Of the 
patients with retinal healing, 
results were obtained in 2 patients. 1 
third patient had a good postoperat 


result and had a final average diasti 
pressure less than 100 mm. of merci 


ll of 18 Group I] 


In this series. 


natients and 3 of 4 Group IV patients 


had a complete disappearance of reti 
nopathy on their final examinat 

among the 14, 4 were cla:si 
fied as operative successes, 4 as (iil 
When ‘he 


vascular changes irrespective 


However. 


results and 6 as failures. 
ot 


retinopathy were noted, it was fornd 


that the vessels were unchanged D 


a normal child with 
no difficulty, and the third had had 


( 
Uhh 
+} 
thre 
pct 
Da 
i 
| 
} 
1s 
| 
+} 
+ 


$3 of the 6 tailures 
n 1, while of the 
were 


t good results the 
unchanged in 1 and 
mproved in 3. This appears to indicate 
that the grade of generalized and 
ocalized spastic constrictions persist- 
ng in the retinal arterioles is much 
sensitive as an indicator than is 
he presence or absence of retinopathy 
1 the postoperative period. 

In this connection a recent report 
Vv Peet 
iterest 


ssels 


nore 


and Isberg*! is of considerable 
They studied 28 hypertensive 
vomen treated by splanchnicectomy 
later pregnant. Ten of 
these patients who had had angiospas- 
operation, L with 
ipilledema, had normal blood pres- 
after Nine of these 
itients 1 who had had 
ipilledema, were delivered of normal 
hildren 


became 


tic retinitis betore 


sures operation. 


including the 


and 
blood pres- 


without complications 
ily 2 had a slight rise 

re following pregnancy. 
The paper in the literature 
hich lends itself fairly well to com- 
irison with subsequent work is that 
Wagener, Cusick and Craig*'. The 
sults that they reported for patients 
10 underwent rhizotomy or 
sympathectomy 


one 


subdia- 
are not 
irly so favorable as those reported 
investigators. In the 
H.) as well 
in the foregoing paper there is a 


ragmatic 


subsequent 


series of one of us (R. W 


sharp increase of good results as the 
gree of arteriolosclerosis diminishes. 
ln the earlier series it was found that 


t proportion of good results from 
\pathectomy dropped from 40% in 


those without arteriolosclerosis to 9% 
in those with marked vascular sclerosis, 

ile in the second series this range 
is from 56.7% to O%. In the original 
series the proportion of failure in- 

ised from 20% in the group 
Wihout arteriolosclerosis to 82% in 
these with marked changes. In _ the 
later series this range was from 23% 
to 66.7%. Wagener and associates 
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and improved 


reported no successes in 7 Group 4 
patients while in the recent group 
there were 2 successes and 2 fair 
results in 10 patients. Furthermore, in 
the earlier series there was immediate 
postoperative onset ot retinopathy in 
sixth of the patients, while this 
occurred in third of the recent 
group. 
If the 
large 
prognostication by examination of the 
be reliable. 
it is difficult to evaluate an 
individual patient accurately. In spite 
of the presence — of retinal 
changes a_ satisfactory postoperative 
drop in blood pressure and more or 
less complete alleviation of headache 
or other symptoms may be obtained. 
On the other hand a pi atient with only 
insignificant lesions in the retina may 
obtain little or no relief from operation. 
Thus, the percentage chance of a suc- 
cessful result for the patient can be 
estimated by the grade of retinal arte- 
riolasclerosis and angiospasm and by 
the presence or absence of retinopathy 
or neuroretinopathy. However, as Gib- 
remarked, it cannot be stated dog- 
matically that the patient will obtain 
a good, fair or poor result. The cardiac, 
renal and cerebral status must also be 
noted, and the lability of the blood 
pressure must be determined. The 
most recent compilation of the criteria 
for evaluating the suitability of a 
patient for surgical therapy is that of 
Scoville and Post*’. It is based on con- 
siderations of age, sex, heredity and 
symptoms, on the magnitude, type and 
variability of the patient’s blood pres- 
sure, and on the pathologic changes 


one 


one 


results obtained in a 
cases are considered, 


average 


series of 


retinal changes seems to 


However. 


severe 


son'* 


associated with the elevated blood 
pressure as manifested in the heart, 
kidnevs, brain and eyes. Much the 


same indications and contraindications 
are listed by most authors to a greater 
or lesser degree. Hammarstrém?* has 
expressed the opinion that patients 


| 
) 


PROGRESS 


with retinopathy must have good renal 
function to warrant sympathectomy. 

[It is generally conceded that patients 
with hy pertensive retinopathy with 
papilledema receive on the whole the 
least benefit from surgical treatment ot 
hypertensive cardiovascular disease, 
while patients with low 
retinal arteriolosclerosis and marked 
tonic or arteriolar changes 
derive the greatest benefit statistically. 
Consequently, a patient with high 
degrees of arteriolosclerosis should not 
be urged into operation and must be 


degrees of 


spastic 


warned of the poor prognosis for satis- 
factory lowering of the blood pressure 
even though much alleviation of symp- 
toms of headache, dyspnea or nervous- 
ness may be obtained. Patients with 
papilledema except those associated 
with low degrees of arteriolosclerosis 
also must be given a poor prognosis as 
to improvement blood 
Their lives seem to be prolonged by 
sympathectomy, 

Patients who have poor vision as the 
result of retinopathy can usually be 
assured that their vision will improve 
postoperatively even though their 
general condition may not follow suit. 
From this standpoint alone operation 
may be considered as justified in a 
small group of patients, since spon- 
taneous regression of hypertensive reti- 
nopathy, while it occurs occasion: ully*” 
probably is not as frequent and com- 
plete as in postoperative Group III and 
IV patients. Furthermore, in some cases 
the improvement of vision is very 
rapid, even taking place while the 
patient is still the hospital recover- 
ing from the operation. There are, 
however, only a few available re ports 
on the visual end results in hyperten- 
sive retinopathies under medical man- 
agement. 

The method of production of retinal 
changes in patients afflicted with 
hypertension is still unknown. The 
cause of essential 


pre ssure 


howe 


hypertension _ is 
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almost equally obscure. In most case 
however, both vasospastic and organi 
changes in the arterioles seem to b 


present Possibly, the vasospastic col 
brought through 
humoral factor elaborated elsewher 
in the body, most likely in the kidney 


The disappearance of active spasm of 


striction is about 


the retinal arterioles and the regression 
of retinopathy following sympathec- 
tomy are difficult to explain. It 

obvious that these changes are not duc 
to a direct neural effect on the retina 
Wagener®®, Gans'’). They 
to an alteration in the 
balance 
large 


vessels 
must be due 
resultit 


svstemic vasomotor 


from dilatation of the vascular 
bed of the 
removal of a possible vasoconstrictor 
clamp to the kidneys. The latter ma\ 


humoral sub 


abdominal organs and the 


lessen the amount of 

stance liberated into the 
and thus permit relaxation of the re 
allow 


blood strea 


nal arterioles and gradua 
absorption of the retinal edema. 
Thus, to recapitulate, ophthalm 
scopic examination of the ocular fund 
ot patients with hypertensive cardi 
disease should be direct 
toward the 


hemorrhages, 


vascular 
not only presence 
absence of cottonwi 
patches and edema of the retina an 
optic disk, but should include a meti 
ulous grading of the degree of arteri 
and ton! 
narrowing of the Since the 
of benefit obtained from su: 
rather definitely 


olosclerosis, angiospasm 
arterioles. 


degree 


IS 


cal therapy seems 
be in inverse ratio to the degre 
organic retinal vascular change, i! 
important that ophthalmoscopic exam 
nation be included in the studies us 
for the preoperative evaluation of s 
patients. It must be emphasized tha’ 
no retinal changes can be construe 
being an absolute contraindicatio: 
sympathectomy, but the presence of tl 
higher degrees of sclerosis and of 
nopathy with papilledema reduces t! 
probability of obtaining a good res! 
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ADDENDUM 


Kempner (N. Carolina Med. J., 6, 117, 1945 presented photographs of the fundi of 15 
patients taken before and after several weeks of subsistence on the rice diet. He stated that 
in 21 of 33 patients “the retinopathy improved greatly or even cleared up completely under 
the rice regimen 

Crai | Am. Med. Assn., 139, 1239, 1949) stated that preoperative classification of 
patients according to the Keith-Wagner groups is important in the evaluation of the results 


of surgical treatment of hypertension. If, under observation, the condition of a patient is 


wted to progress to a higher group, operation will have its most beneficial effect if it can 
irried out shortly after the increase in severity of the hype rtensive disease has occurred 
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CONTRIBUTIONS OF HuGH OweEN 
or Liverroo., Sir Rosperr JONES 
F | ERPOOL AND LONDON, JOHN RIDLON, 
\1.D or New YorK AND CHICAGO TO 
Orrnorepic Surcery. By H. Wr 
EI Orr, M.D... with a Supplement on 
Ripon SHARE IN) MOULDING 
Surncery. By ArtTHUR STEIN 


LER, M.D. Pp. 253; 22 ills. Springfie Id, Il 
( ! ( Phomas, 1949. Price, $4.50 

presented the profession with 
cumulated material regarding 
pact that the principles of Thomas, 


K dlon have made on orthopedic 


ery. It is obviously a labor of love that 
him. Those students of ortho- 
will find in this small book 
erest to them on the treatment of 
the bones and joints. 
Dr. Steindler’s added chapter on Dr. Rid 


ution has an especially valuable 
ind adds to the value of this 
ig book 


ERERS FOR Mepicine. By H 
mm, M.D. Pp. 229; 14 ills. New 
Yale University Press, 1949. Price 


A serie # some of the most important 
I events in the deve lopment of medi- 
ire written in clear, easily 

ible stvle for popular scientific 
Essentially, the text considers the 
dical discoveries that have been 
lividuals unrelated to the medical 


Some of the outstanding chapters 
with such subjects as Mendel’s revela- 
f botanical heredity, the X-ray, Metch 
tt conception of the importance of 
yvtosis as a defense mechanism, blood 
easurements, respiration, vaccina 
1 the discovery of digitalis. Not only 
these discoveries clearly explained, but 
ch of the life histories of the dis- 
el is well as the circumstances that 
findings of such great medical 

rtan 


ic HeattH iw THe Topay. 

ted by JAmMes StEvENS Stmmons, Dean, 

ird School of Public Health, and IRENE 

Kinsey. Foreword by JAMES BRYANT 

( AN’. Pp. 332; 17 ills. Cambridge, Mass.: 
rd Univ. Press, 1949. Price, $5.00. 


REVIEWS 


AND NOTICES 


Wirn the great expansion in the concept 
ind practice of “Public Health” that has 
occurred in recent years, and the increasing 
importance ot this recently developed field 
for our community existence, the title of this 
book will obviously stimulate further con 
sideration The subjects of the 24 articles and 
the names of the 24 distinguished experts 
who contributed them should suffice to invite 
many to seek closer acquaintance with the 
contents. Based on a_ successful series of 
weekly lectures sponsored by the Harvard 
School of Public Health, the book presents a 
comprehensive and authoritative statement of 
the public health problems, aims and accom- 
plishime nts in mid 20th century. Public health 
experts will want this book for its content 
ot authoritative facts and thought stimulating 
discussions; many non-professionals con- 
cerned with the health of the world from 
political, sociological and esthetic points of 
view may find in it even more profitable 


reading E. K. 


AND RicketTsiAL INFECTIONS OF MAN 
Edited by Tuomas M. Rivers, M.D., The 
Rockefeller Institute for Medical Research 
Pp. 587; 77 ills., 6 in color. Philadelphia: J 
B. Lippincott, 1948. Price, $5.00. 

luis excellent volume fills an important 
gap in medical literature. Our understanding 
of viral and rickettsial diseases has progressed 
so rapidly in the last twenty vears that often 
textbooks have been badly out of date by the 
time they got into print. Greater stability of 
ideas during the past few years has enabled 
Dr. Rivers and his collaborators to get 
together a book whose essential information 
seems to be fundamental and will probably 
not require serious alteration. 

Chapters are devoted to the physical, 
chemical, and serological features of viral 
and rickettsial diseases, chick-embryo and 
tissue culture techniques, and epidemiological 
studies. Following this the various diseases 
are considered singly or in closely related 
groups. The individual authors are all well 
qualified to speak with authority. Adequate 
bibliographies accompany each chapter. 

Technically the book is attractive. Well 
printed on heavy glossy paper, the illustra- 
tions are excellent. A subsidy from the 
National Foundation for Infantile Paralysis 
has been used to reduce the price. This book 
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BOOK 


t companion to “Bacterial and Mycotic 


Intections of Man” edited by René ] 


Dubos 

W.S. 
PHARMACOLOGIC PRINCIPLES OF MEDICAI 
Practice. By JOHN C. Kranrz, JR., Prof. of 
Pharmacology, School of Medicine, Univ. of 
Maryland, and C. JELLEFF Carr, Assoc. Prof 
of Pharmacology. Pp. 980; 95 ills. Balt 
Williams & Wilkins, 1949. Price, $10.00 


THis is a_ text book ot pharmacology 
designed primarily for medical students taking 
ourses in that subject. It differs 


ther works in the field in that 


trom most 


more Space 
ind attention is given to therapeutics Phis 
will undoubtedly to interest the student 
ind to but it has the 


brevity 


SCTVE 
unify the curriculum, 


disadvantage of an extreme which 
results in the oversimplification of many thera 
peutic problems 

The full-page illustrations of prominent 
pharmacologists, both living and dead, accom 
panied by characteristic quotations from their 
works, and the 


covery and evaluation of new drugs, are 


short appendix on the dis 
inter- 


esting features of the book, which is clearly 
written, although the style, a multitude of 
short sentences, is not pleasing tothe 


Reviewe! 
This useful compilation is strictly up-to 
date, and without doubt will be popular with 
edical 
ber of physicians seriously interested in 
he way their therapeutic efforts affect th 
human 


students and with the increasing 


BIOCHEMICAL EvoLuTion. By Marcet 
KIN, Univ. of Liége. Edited, translated 
1ugmented by Sercius Morcu is, 
f Nebraska Pp 157; 25 figs. New 
Academic 1949. Price, $4.00 
Usinc the svstems of zoological classifica 
n ot as established by the 

phol author proceeds to develop 


and 
Univ 
York 
Press 
inimals mor 
ogists, the 
systematic bio 
One is 
of biochemical 


the evidence tor a series ot 


chemical characteristics as well 
with the comparisons 
and of the 

found in the 
kingdom. Similarities dis- 
similarities are The bio- 
hemical systems and adaptations are traced 
under the 
respiratory 


con 
cere d 
onstituents biochemical 


is thev are 


systems 
various species ot 
and 


evolution of 


the animal 


noted 


main headings of milieu interieur, 
function, hydrolytic 
digestion, nitrogen metabolism, photorecep- 
bio- 
vertebrate: 
unicates, cyclostomes, elasmobranchs, sipun- 
ulids final 


chapter on perspectives concerned with the 


pre cesses ot 


tion, and osmoregulation. The systemati: 


} 


iemical characteristics of the 


and insects are discussed, with a 


iechanism and the reversibility and irreversi 


REVIEWS 


AND NOTICES 


bility of biochemical evolution. These data 
so cogently presented, offer support 


for the quotation from J]. B. S$. Haldane that 


trong 
strong 


“Our final theory of evolution will see ‘it 
large ly as a bioc he Thc al proe CSS HH \ 
EARLY RECOGNITION OF Dist ASI Edit d by 
Sm HeNeEAGE Ocivvie, K.B.E., and 
A. R. THomson, M.D. Pp 134. London 
Evre & Spottiswoode, 1949. Price, 10s 


Tus book, one of “The Practitioner” Hand 
books 14 chapters 


written by an author well qualified to discuss 


series, consists of each 


an assigned subject—such as, for examph 


heart disease, ne urologic al disease, diseases of 


the eve, mental disorders, the compli ition 
ot pregnancy 


Each 


effort to present in brief form a discussion of 


author has mad 1 commendabk 


the “early” syn ptoms of the diseases in hi 
illotted field ind their 
trouble is the question ot what is 
early symptom Phe 


significance The 
truly a 
several authors have 
might be anticipated 
different 


S\ mptoms 


appro iche d this prob 


discuss man 


half 


pint of blood which surely needs no emphas 


lem in wavs: 


such as the vomiting of 
as an early SVI iptom,; others emphasize mino! 


would si ircely bring 
doctor but 
it Importance to the patie! 


could be brought to | 


symptoms which 


patient to a whose significan 
would be of ore 
if this 


ittention. 


information 


much ot the book shoul 
not be needed by any well-trained doctor, b 
it would be of great either 


who unfortunately are the ve 


In other words 
value to secor 
rate doctors 
ones who probably will not read it, or to 
laitv for whom it is not written 

The book is 


1 worth-while effort in a m 


difficult direction O. 1 
NATURAL Propucts RELATED TO PHENA 
THRENE. By Louis F. Freser and Ma 
Freser, Harvard University. 3d ed Pp 

New York: Reinhold, 1949. Price, $10.00 


Tuis new edition is a splendid, up-to-d 
book on 
medical sciences. It is tv 
The 1 


ire as follows: the morp! 


ind authoritative 
ject basic to the 


as large as the 


in important S 


previous edition 


subjects covered 


ikaloids and morphine substitutes, resin ac 


sterols and bile acids, vitamin D, sex 
mones, adrenal cortical hormones, cat 
glycosides saponins steroid and terpe 


alkaloids, and steroid metabolism. The 

changes from the 2d edition are of int 
chiefly to chemists, namely, the omissiot 
the polycyclic hydrocart 


(includeng carcinogens) and the additi 


chemistry of 


BOOK REVIEWS 


pter by Richard B. Turner on the 
nistry of the steroids 

12 years since the appearance of the 

great advances have been made 

1 the chemistry but in the metabo 

imacology, physiology and clinical 

| tions of these types of compounds. The 

il aspects are treated in considerable 

this makes the book of wide interest 

to investigators in medicine and 

| reviewers know of no other book on 

t bjects covered that combine in = such 

hion the well-known ability of the 

unearth the facts of a complic ated 

subject and to present them in a 

t is orderly and eminently readable 


Hist GY AND HISTOPATHOLOGY OF THE EYE 

Irs ADNEXA. By I. G. Sommers, M.D., 

Ass t Prot Ophthalmology College of Medi- 

Evangelists Pp. 754; 69 ills. New York 
ne & Stratton, 1949. Price, $12.00. 

Pia i welcome addition to our texts on 

bject. No satisfactory work has appeared 

I sh since Parsons’ “Pathology of the 

I nd that is now long out of date and 

print. This text covers the normal his 

brvology and senescence of the eve, 

il pathology and the more detailed 

ry of its several parts There is even 

fipter on the pathology of the surgery of 

\ d bibliography is found at the end 

chapter and rather interesting notes 

the caption “Reading of Source Mate- 

il” in which the author abstracts the findings 

t Val IS Case Ire ports 


Che illustrations are good, and the type and 
f the book are excellent I. A. 
CarDIAC CATHETERIZATION IN CONGENITAI 
Heart Disease. By ANDRE CourRNAND, M.D.., 
Assoc. Prof., Columbia Univ., JANET S. BALD- 
win, M.D., Ass't Prof., New York Univ., and 
AARON M.D., Instructor. 
Columbia * Univ. Pp. 108; illustrated. New 


York: Commonwealth Fund, 1949. Price. 
luis monograph is divided into 2 parts. 
irt one describes and discusses the equip- 
nt, tec hnique s and methods used in a well- 
uipped and well-organized laboratory for 
rforming cardiac catheterization on patients 
mgenital heart disease. Formulas for 


leulating intracardiac shunts are included. 
part two are pres¢ nted 17 illustrative cases 
th correlation of the clinical and physiologi- 
| data. Emphasis is placed here on the 


yvanotic group of congenital heart lesions. 
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The presentation of the subject is concise, 
vet sufficiently complete, and reflects the 
authors long experience and thorough knowl 
edge of this subject. Illustrations are adequate 
in number and quality. 

It seems to the reviewer regrettable that 
the authors have chosen to limit the presenta- 
tion of case material almost poe Nes to the 
cyanotic group of congenital heart lesions 
The value of the book would have been 
enhanced had more cases from the cyanotic 
group been included. Much the same 
criticism can be made about the failure to 
include the chest leads in the electrocardio- 
grams. With these exceptions, the work is 
well done and is recommended to those inter- 
ested in congenital heart disease. R. K. 


Tue TEMPORAL BONE AND THE Ear. By 
Puropore H. Bast, Ph.D., Prof. of Anatomy, 
Univ. of Wisconsin, and Barry J. ANson, 
Ph.D Prot. of Anatomy, Northwestern 
Univ. Pp. 478: 166 ills., 30 in color. Spring- 
field, Ill.: Charles C Thomas, 1949. Price, 
$12.00 

Tus scholarly monograph is based to a 
very large extent upon original research by 
the authors. It brings together and summarizes 
material which has previously appeared in 
numerous scientific articles. The book is pro 
fusely illustrated with drawings and photo- 
micrographs, a number in color. Each of the 
9 chapters in the book is followed by a bibli- 
ography. An index of authors and a general 
subject index complete the volume. 

The monograph is primarily descriptive 
inatomy and embrvology. Matters of function 
and consideration of theories of hearing are 
to be found in the last « hapter, together with 
a historical survey of the same. The present 
monograph supplies a long-felt need for a 
detailed consideration of these regions, as the 
internal ear and temporal bone are so complex 
that no ordinary textbook of anatomy can do 
justice to them. W. W. 


OPERATIVE SuRGERY. By FREDERICK C. 
M.D., Assoc. Prof. Surgery, The Creighton 
Univ., School of Medicine. Foreword by 
Cuarvtes W. Mayo, M.D. Pp. 698; 255 ills. 
New York: Oxford University Press, 1949. 
Price, $12.75. 

As stated in the preface, this volume has 
been written for the intern, resident and less 
experienced surgeon. Most of the operations 
of general surgery, orthopedics and gynecology 
have been briefly described, and some have 
been illustrated. No historical data are given, 
and there are no references. 

In the opinion of this reviewer, most sur- 
geons expect their men in training to know 


more about most operations than is described 
or illustrated in this book Except for brief 
glances at the essentials of a technique before 
operating, the value of the book appears 
limited. The artists are to be commended for 
their unusually fine illustrations 


THE Hormones. Edited by Grecory Pincus 
Worcester Foundation, and \ 
[HIMANN, Harvard Univ. Vol. I. Pp. 886 
Illustrated. New York: Academic Press, 1948 
Price, $13.50 

Tuts is the first of 2 volumes devoted to a 
ymmprehensive review To quote th 
preface this volume “contains the chemistry 
t the hormones, the role of hormones in 
organisms other than mammals ind some 
ispects of the animal physiology. The second 
olume will contain the bulk of the mam 
malian endocrinology proper, with clinical 
ipplications ’ The 16 chapters represent the 
ontributions of 14 authoritative investigators 
The hormones of plants, insects crus 
taceans are considered in detail. Other chap 
ters deal with the internal secretions of the 
stro intestinal tract, parathyroids, pancreas 
interior pituitary, adrenal cortex, ovary and 
testis, and the hormonal control of lactation 
ind mamary growth 

There is some variation in the quality and 
stvle of the text, as is inevitable in such a 
collaborative effort. Chief emphasis is placed 
upon chemistry, assay and extraction tech 
niques and experimental physiology. This book 
will constitute an important work of reference 
in its field, even after th rapid march of 
endocrine che mistry and physiology has neces 
sitated the compilation of supplementary data 
in similar form. The publication of the 2d 
volume will be awaited with interest E.R 


LEHRBUCH DER EMBRYOLOGIE. Von WALTER 
BRANDT, M.D., Ph.D., friiher Prof. det 
Anatomie, Univ. Koln Pp. 648; 472 ills 
Basel, Switzerland: S. Karger, 1949. Price 
S.Fr. 56. 

In this clearly written and well constructed 
volume in German, Professor Brandt has sum 
marized recent work in experimental embry 
ology and incorporated it into a book that 
will be useful to many, including students who 
desire to improve their scientific German. h 


Part 1, a general survey of development is 
given, including a brief comparative embry- 
ology of lower forms with an account of work 
on amphibians, much of it by the author. This 
introduces much that is quite recent on human 
development, but regrettably not including 
the latest work of Dr. G. L. Streeter on 
developmental horizons. This part is written 
with the needs of medical students in mind, 


BOOK REVIEWS 


AND NOTICES 


with emphasis on developmental physiology 
and endocrinology, and on the relation of 
fetus to mother 

In Part 2, the development of organ systems 
is discussed, with 83 pages devoted to cit 
culatory organs, 104 to digestive and respira 
tory organs, 67 to the genito-urinary system 
and 105 to the nervous system. While th 
reviewer Was impressed by the breadth of 
this work, which covers a very wide field, he 
would have welcomed a collected bibliogra 
phy, to suppl ment the legends of the illustra 
tions. A good index comple tes this stimulatin 
textbook Ss. W 


HisTOPATHOLOGY IRRADIATION FROM 
EXTERNAL AND INTERNAL Sources. Edited 
by Bioom, M.D., Prof. of Anat 


omy, Univ. of Chicago Pp SOS. Llustrated 
New York McGraw-Hill 1948. Price 
SS.00 

luis volume is a summary of the wat 
time work on the histological effects 
radiation by the Histological Group of the 
Health Division, Metallurgical Laboratorn 
of the University of Chicago. It is IV-22] 
of the National Nuclear Energy Series 
series expect d to reach 60 volumes, re port 
ing the declassified portions of work und 
the Manhattan Project 

The book describes the histologic il and 
cytological effects of total body irradiation 
from external ( Roentgen-rays, gammiaerays 
beta-ravs, fast and slow’ neutrons 
internal alpha beta, and gamma-ernittin 
substances ) sources. The effects of the vari 
ous forms of irradiation on the major tissu 
and organs are compared Most of tl 
experiments were done upon mice anc. rats 
i few upon rabbits and guinea pigs \ 
great deal of new and valuable informatio1 


is reported Because of wartime haste a 
shortage of trained personnel many cate 
gories are incomplete or need repetition 
The beok is prolific ally illustrat 
Unfortunately a great many are bad, eit] 
out of focus, have poor contrast, or do n 
illustrate the desired feature. In a work 
this kind this is a partic ularly serious fla 
Despite these faults the book is a 
sarv reference work for those working 


this field W.S 


AMPBELL’S OPERATIVE Edit: 
by ]. S. Speep, M.D., and 
M.D. 2d ed. In 2 Vols Pp. 1633; Ind 
Pp. 44; 1141 ills., 2 in color. St. Lou 
C. V. Mosby, 1949. Price $30.00 

Tus 2 
to those interested in orthopedic surge! 


volume set is a monumental w« 


The original one volume’ OPERATI 


BOOK 


ORTHOPAEDICS compiled by the late Dr. 
Willis C. anpbe ll established the need and 

lue for this type of book; in the present 
tw volume set members of the Camp- 
few 
mtributors have produced again an excel 
t and enlarged work. All the contributors 
The book in the 


ind even more so in the present issuc 


Clinic and a other outstanding 


congratulations 


SCT VE 


will continue to be of inestimable value 

e young orthopedic surgeon in guiding 
the technical details of the 

perative procedures and also to all practic- 


spe ialty 


Various 


It re presents an amazing 


reference work and encyclopedia of 
rt! pedic knowledge « 
OF INFAMY. By ALEXANDER MITs- 
CHERLICH, M.D., and Frep Mieke. Trans 
by Heinz Norpen. Pp. 172; 16 ills 
New York: Henry Schuman, 1949. Price, 
luis is a well documented statement 
bout the Nuremberg Medical Trials in 
1946, the prosecution having been based 
entirely on captured documents. From the 
presentation it becomes apparent that the 
} S.S. physicians and scientists reacted to 
tl pressure of distorted Nazi ideologies 
did many Germans in all walks of 
life. However, we must realize that mem- 
bers of our profession are especially blame- 
vorthy in so completely transgressing med- 
il ethics as to commit the atrocities that 
were proved even though it looks as_ if 
of the scientists carried out their 
nhuman roles as a patriotic duty. The 


record makes strange and most unpleasant 


r¢ iding E. kK 

PRIMER OF ELECTROCARDIOGRAPHY. By 
Greorce E. Burcu, M.D., Henderson Prof 
of Medicine, Tulane Univ., and Travis 
Winsor, M.D., Ass’t Clin. Prof. of Medicine, 
Univ. of Southern California. 2d ed. Pp. 
245; 265 ills. Phila.: Lea & Febiger, 1949. 
Price, $4.50 


general form of the Ist edition has 
been retained (Reviewed in this Journal 
December 1945, p. 813). Among the more 
important additions are details of the mech- 
for the patterns of 
infarction, and the substitution of unipolar 
for bipolar precordial leads. Seven instruc- 
tive pages are given to the Intrinsic 
Deflection of the QRS Complex, i. e., the 
on the instant at which the 
nuscle below a unipolar electrode has been 
depolarized. The Reviewer 
echoes the authors’ emphasis on the prac- 
tical need of the beginning electrocardio- 


DHE 


inisms 


responsible 


re¢ ord made 


omplk tely 
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grapher for mastering the 54 pages of 

Chapter 1, Principles of Electrocardio 

graphy. 
NEW BOOKS 


Technical Bulletin. 
Series 10. Vol. 2. Edited by Pau. B. Mac 
Nuson, Chief Medical Director. Pp. 55. 
Washington: U.S. Govt. Printing Office 
1948. No price given. 


Administration 


Nutrition and the Soil. By Lionet Piction, 
O.B.E. Introduction by JonarHan Forman 
F.A.C.A. Pp. 374. New York: Devin-Adair 
1949. Price, $4.00. 


The British Encyclopaedia of Medical Practice 
With Cumulative Supplement, 1949. Edited 
by Rt. Hon. Horver, G.C.V.O., M.D., 
B.Se., F.R.C.P. Pp. 409 and 423 (Suppl. ). 
London and Toronto: Butterworth, 1949 
Price of compl te set, 12 vols., $139.50. 


The Common Form of Joint Dysfunction. By 
WitiiaM KaurMan, Ph.D., M.D., Pp. 208: 
34 figs. Brattleboro, Vermont: E.  L. 
Hildreth, 1949. Price, $8.75. 


\ PRESENTATION of the author’s experiences in 


private practicé with impaired joint mobility and 
the results obtained with adequate niacinamide 
therapy 

Janos, The Story’ of a Doctor. By Joun 
PLescu. Translated by Epwarp Firzcer 


ALD. Pp. 579; 37 ills. New York: A. A. Wyn, 


1949. Price, $5.00. 

Tue autobiography of a noted Professor of 
Medicine whose full life brought contact with 
many of the greatest scientists and artists of 
our day 

The Basic Neurosis. By Epxtunp BERGLER, 


M.D., Pp. 353. New York: Grune & Strat- 
ton, 1949. Price, $5.00. 


aims to demonstrate that unconscious 
for all types 


Tue author 


psychic masochism forms the basis 


of neurosis. 


Obesity. By Epwarp H. Rynearson, M.D., 
Assoc. Prof. of Medicine, Mayo Foundation, 


and Currorp F. Gastineau, M.D., Fellow 
in Medicine, Mayo Foundation. Pp. 144; 
9 figs. Springfield, IIL: Charles C Thomas, 
1949. Price, $3.50. 

Tuis latest monograph of the 
Series practical terms the etiology, 
physiology, and harmful effects of obesity and 
presents diets and other obesity therapy. Though 
the bibliography is limited to “articles easily ob- 


read,”” it contains 422 


American Lecture 


discusses in 


tained and items. 


Sexual Behavior: Normal and Abnormal. By 
Eustace Cuesser, M.D., Pp. 295. New 
York: Roy Publishers, 1949. Price, $3.75. 


The Uses of Penicillin and Streptomycin. By 
CHESTER Scotr KEEFER, M.D., Wade Prot 
of Medicine, Boston Univ. School of Medi 
cine. Porter Lectures, 15 Pp. 72. Lawrence, 
Kansas: Univ. of Kansas Press, 1949. Price, 
$2.00 


The Technique of Pulmonary Resection. By 
RicHArRD H. OvERHOLT, M.D., Clinical Prot 
of Surgery, Tufts College Medical School 
ind Lazaro LANGER, M.D., Instructor in 
Surgery, Univ. of Cordoba Pp 205; 122 
ills., 16 in color. Springfield, Ill.: Charles ¢ 
Thomas, 1949. Price, $8.00 

luis book is primarily a presentation of the 
technique of resection as used by the authors 
Reference is made to alternate steps that we occa 
nally find to be helpful Che first part takes 


up technical matters that are common to any type 


resection The second part considers i 

ne detail the anatomy of the lung itself as it 
ipplies to problems of dissection at the primary 

yndary, and tertiary hilar levels Eacl 
specific type of resection s then onsidered 


Foreword 


Mycoses and Practical Mycology. By N 
Gouar, M.R.C.S. ( Eng Foreword by Su 
PHitie MANSON-BAHR Pp. 234; 134 ills 
t in color. Balt.: Williams & Wilkins, 1948 
Price, $6.00 
A SOMEWHAT uncritical account of the mycoses 

Written from the Egyptian point of view, the book 
f correspondingly lessened value t American 
ologists 

Practical Lessons in Psychiatry. By Josern L. 
FETTERMAN, M.D., Director, The Fetter 
man Clinic, Cleveland, Ohio. Pp. 342 
Springfield, Ill.: Charles C Thomas, 1949 


Price, $5.75 
How to Become a Doctor. A Complete Guide 
By GeorceE R. Moon, A.B., M.A., Examiner 


ind Recorder, Univ. of Illinois Pp. 131 
Phila.: Blakiston, 1949. Price, $2.00 


Oral Anatomy. By Harry Sicner, M.D 
Prof. of Anatomy and Histology, Lovola 
Univ. School of Dentistry. Pp. 529; 310 ills., 
24 in color. St. Louis: C. V. Mosby, 1949 
Price, $15.00. 

HE author has attempted here to bring together 

much of the descriptive anatomy of the humar 
body as should prove useful to students of dentistrs 
He has tried to bridge the gap between theory 
and practice without going too deeply into matters 
f applied anatomy. The textbook is well illustrated 
ind clearly written. It should prove attractive t 
many Ww.w 


Diagnosis of Viral and Rickettsial Infections 
Edited by Frank L. Horsraty, Jr., M.D 
Symposium, New York Academy of Medi 
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cine, January 29 and 30, 1948 Pp. 155 
1 ills. New York: Columbia Univ. Press 
1949. Price, $3.75 


t | cl ipters | 
wuthor thi ind t tations ot tl 
diagnosis of i ricket ist ire 
ussed Deta liaynost lure are 
ven. It nt fital for th 
interested in the elds H.™M 
NEW EDITIONS 
Comparative Anatomy. By Lervererr A 
Apams, Univ. of Illinois, and Samuet Eppy ( 
Univ. of Minnesota. 2d ed Pp 520 64 
ills. New York: John Wiley & Sons, 1949 
Price. $5.00 
Puts book te y f 
tudent 
handy refer | 1 into 2 
Part 1 def pt i t k and ta 
liscussions t theorw t tebrate 
tf the ba t f tax ' T 
pt 1 tral i tl 
al of the ste « Part 


ipter t i eparat 
i list of al t 150 reference ost of whicl 
in English, a iry of 28 paue ind an amy 7 
index. It i tent presentat writt 
pleasant ty reco led t 
whose interest tak him be 1 tl 
laboratory a H.R I 


Textbook of Medicine Edited by Sim Jou 
ConyYBEARE, Physician to Guys Hospit 
London. 9th ed Pp 875: 23 ills. Balt 
Williams & Wilkins, 1949. Price, $8.00 1 


Food Poisoning. By G. M. Dacx, Ph.D., M.D 
Prof. of Bacteriology. 2d ed Pp. 184. Cl I 
cago: Univ. of Chicago Press, 1949. Pri 
$3.75. 

Handbook of Materia Medica, Toxicology 
Pharmacology. By Forrest RAMON Dat 
SON, Ph D Ass t Prot ot Pharmac olo 1 
Univ. of Tennessee Medical School. 4th ¢ 
Pp. 730; 32 figs. St. Louis: C. V. Most 
1949. Price, $8.50 


Microbiology and Man. By Jorcen Bink 
LAND, Ph.D., Prof. of Bacteriology, Ol 
State Univ. 2d ed Pp 525: 54 ills. Ba 
Williams & Wilkins, 1949. Price, $5.00 


is a ntinuation of the author's atte 
to present general knowledge f microbiolo 
concerns man. Six new chapters have been ad 
dealing with antibiotics, meningitis, foot and n I 
disease, infections caused by spore-forming ba 
air pollution and sanitation, and bacterial wart F 
Taxonomic material has been deleted. Many 
illustrations have been added, especially el 
micrographs This book will be found very 


for college courses in microbiology Hi 


